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cultural and horticultural fungicide. 
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Background of the Invention 
5 1) Field of the Invention 

The present invention relates to a novel substituted thiophene derivative, an agricultural and horticultural fungicide 
containing the same as an active ingredient and a method for controlling plant disease by the same. 

10 2) Description of Related Art 

Recently developed fungicides having selective mechanism of action differ from conventionally used, nonselective 
fungicides for exhibiting steady effect at low dosage. However, the recent fungicides have a problem of developing 
chemical tolerance and leading to reduction of efficacy. For example, a benzimidazole fungicide has a broad fungicidal 

15 spectrum and exhibits excellent effect also on gray mold disease. However, such fungicide caused a drastic reduction 
of efficacy due to appearance of a resistant fungus against said fungicide in the 1 970's. A dicarboxyimide fungicide was 
focused attention as a replacement of the benzimidazole fungicide. Nevertheless, a resistant fungus also appeared 
against the dicarboxyimide fungicide in the 1980*s. Consequently, the lack of the counter measure for controlling the 
resistant fungus of gray mold disease has become a serious problem in Japan and also in the world. 

20 On the other hand, an azole fungicide has a broad fungicidal spectrum and is an excellent pesticide which exhibits 
efficacy at hitherto unexampledly low dosage particularly for powdery mildew disease and rust disease of various crops 
and scab disease of apple and pear. However, a resistant fungus against this fungicide has recently appeared and also 
led to a problem on a sharp fall of the fungicide efficacy. Such occurence of fungicide resistant fungus has become an 
inevitable problem for the selective f ungidde, and accordingly development of a new fungicide is now an urgent subject. 

25 Many aromatic aniline derivatives have conventionally been known to have fungicidal activity. For example, Japa- 
nese Laid-Open Patent Hei 5-221994 and 6-199803 have disclosed that various aniline derivatives have efficacy for 
gray mold disease. The present inventors have tested fungicidal activity against various plant-pathogenic fungi on the 
compounds disclosed in these patents. However, the disease control effect was low even in the case of gray mold dis- 
ease and no efficacy was observed at all on powdery mildew disease and brown rust disease. 

30 Consequently, the object of the invention is to provide a novel agricultural and horticultural fungicide which has a 
broad spectrum for pathogenic fungus of various crops and can also solve the resistant fungus which has become seri- 
ous. 

Summary of the Invention 

35 

As a result of an intensive research on the bioactivity of various heterocyclic amine derivatives, the present inven- 
tors have found that some kinds of aminothiophene derivative have powerful controlling effect on various plant disease 
and exhibit excellent controlling activity for not only a sensitive fungus but a resistant fungus of benzimidazole and dicar- 
boxyimide fungicides, and further for the sensitive fungus and resistant fungus of an azple fungicide and that such ami- 
40 nothiophene derivative has high safety for crops and consequently can attain the above object. Thus the present 
invention has been completed. 

That is, the aspect of the invention is a substituted thiophene derivative represented by the general formula (1), an 
agricultural and horticultural fungicide comprising the same as an active ingredient and a method for controlling plant 
disease by the same. 

45 



50 




wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom iodine atom, methyl group, trifluoromethyl 
55 group, methoxy group, methylthio group, methyisuWonyl group, methylsulfoxy group, cyano group, acetyl group, nitro 
group, alkoxycarbonyl group or amino group ; R is a straight or branched alkyl group having 1-12 carbon atoms, 
straight or branched halogenoalkyl group having 1-12 carbon atoms, straight or branched alkenyl group having 2-10 
carbon atoms, straight or branched halogenoalkenyl group having 2-10 carbon atoms, alkoxyalkyl group having 2-12 
carbon atoms, alkylthioalkyl group having 2-10 carbon atoms, cycloalkyl group having 3-10 carbon atoms, halogen 
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substituted cycloalkyl group having 3-10 carbon atoms, or a phenyl group which can be substituted with 1 - 3 substit- 
uents ; the substituent of said phenyl group is a hydrogen atom, alkyl group having 1 - 4 carbon atoms, alkenyl group 
having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, cycloalkyl group having 3 - 6 carbon atoms, alkoxy 
group having 1 - 4 carbon atoms, halogenoalkoxy group having 1 - 4 carbon atoms, alkylthio group having 1 - 4 carbon 
5 atoms, alkylsuHoxy group having 1 - 4 carbon atoms, alkylsulfonyl group having 1 - 4 carbon atoms, halogen atom, 
cyano group, acyi group having 2 - 4 carbon atoms, alkoxycarbonyl group having 2 - 4 carbon atoms, amino group or 
amino group substituted with alkyl group having 1 - 3 carbon atoms ; R and the group -NHCOAr are adjacent to each 
other ; and Ar is a group represented by (A1) to (A8) below : 

15 ° I 



20 



25 



(Al) Me 
CA2) 




.N 



a a o 



(A6) 




wherein R 1 is a trifluoromethyl group, dif luoromethyl group, methyl group, ethyl group, chlorine atom, bromine atom or 
iodine atom, R 2 is a hydrogen atom, methyl group, trifluoromethyl group or amino group, and n is an integer of 0 - 2. 
30 Another aspect of the invention is intermediates of the substituted thiophene derivative represented by the general 
formula (1), that is, an aminothiophene derivative represented by the general formula (2) : 



Q 



35 




(2) 



wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trifluoromethyl 
group, methoxy group, methylthio group, methylsulfonyl group, methylsulfoxy group, cyano group, acetyl group, nitro 
group, alkoxycarbonyl group or amino group ; Y is a hydrogen atom, alkyl group having 1 - 4 carbon atoms, alkenyl 

45 group having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, cycloalkyl group having 3 - 6 carbon atoms, 
alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 1 - 4 carbon atoms, atkyithio group having 1 - 4 
carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkylsulfonyl group having 1 - 4 carbon atom, halogen 
atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group having 2 - 4 carbon atoms, amino group 
or amino group substituted with alkyl group having 1 - 3 carbon atoms, m is an integer of 1 - 3, and a phenyl group and 

so amino group are adjacent to each other; and a nitrothiophene derivative represented by the general formula (3) 



55 
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v 



5 




m 



(3) 



NO z 



10 



wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trif luoromethyl 
group, methoxy group, methylthio group, methylsulfonyl group, methylsufoxy group, cyano group, acetyl group, nitro 
group, alkoxycarbonyl group or amino group, Y is a hydrogen atom, alkyl group having 1 - 4 carbon atoms, alkenyl group 
having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, cycloalkyl group having 3 - 6 carbon atoms, alkoxy 
is group having 1 - 4 carbon atoms, halogenoalkoxy group having 1 - 4 carbon atoms, alkylthio group having 1-4 carbon 
atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkylsulfonyl group having 1-4 carbon atoms, halogen atom, 
cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group having 2-4 carbon atoms, amino group or 
amino group substituted with alky! group having 1 - 3 carbon atoms, m is an integer of 1 - 3, and a phenyl group and 
nitro group are adjacent to each other. 



Detailed Description of the Invention 

Exemplary substituent R of the thiophene derivative represented by the general formula (1) in the invention specif- 
ically include isopropyl, sec-butyl, tert-butyl, 1-methylbutyl, 1 -methylhexyl, 1-ethylpropyl, 1,2-dimethylbutyl, 1,3-dimeth- 

25 ylbutyl, 1-ethyl-3-methylbutyl, 1 ,2-dimethylhexyl, 1.3-dimethyloctyl, 3-methyIbutyl, 3-methylpentyl 4-methyIoctyi, 
1,2,2,3-tetramethylbutyl. 1,3,3-trimethylbutyl, 1,2,3-trimethylbutyl, 1 ,3-dimethylpentyl, 1 ,3-dimethylhexyl, 5-methyl-3- 
hexyl, 2-methyl-4-heptyl, 2,6-dimethyl-4-heptyl. 1-methyl-2-cyclopropylethyl, n-butyl, n-hexyl and other straight or 
branched alkyl groups having 1-12 carbon atoms; 3-chloro-1 -methylbutyl, 2-chloro- 1-methylbutyl, 1 -chlorobutyl, 3,3- 
dichloro-1 -methylbutyl, 3-chloro-1 -methylbutyl, 1-methyl-3-trffluoromethyibutyl, 3-methyl-1-trffiuoromethylbuty1 and 

30 other straight or branched halogenoalkyl groups having 1 - 12 carbon atoms; propenyl, 1 -methyl- 1-propenyl, 1-ethyl-1- 
butenyl, 2,4-dimethyl-1-pentenyl, 2,4-dimethyl-2-pentenyl and other straight or branched alkenyl groups having 2 - 10 
carbon atoms; 2-chloro-1-methyl-1-butenyl and other halogenoalkeny! groups having 2-10 carbon atoms; cydopropyl, 
cyclohexyl, 2-ethylcyclohexyl, 2-isopropylcyclohexyl and other cycloalkyl groups having 3-10 carbon atoms; meth- 
oxymethyl, 1-methoxyethyl, 1-ethoxyethyl, 1-methoxypropyi, 1 -isopropoxyethyl and other alkoxyalkyl groups having 2 - 

35 10 carbon atoms; methylthiomethyl, 1-methyithioethyl, 1-ethylthioethyl, 1-methylthiopropyl, 1 -isopropylthioethyl and 
other alkylthioalkyl groups having 2 - 10 carbon atoms; 2-chlorocyclohexyl, 3-chlorocyclohexyl and other halogen sub- 
stituted cycloalkyl groups having 3-10 carbon atoms; and phenyl groups which can be substituted with 1 - 3 substitu- 
ents. Exemplary substituerrts of the phenyl group specifically include a hydrogen atom, methyl, ethyl, propyl, isopropyl, 
sec-butyl, tert-butyl and other alkyl groups having 1 - 4 carbon atoms; vinyl, isopropenyl, 1 -methylpropenyl and other 

40 alkenyl groups having 2 - 4 carbon atoms; ethynyl, 1-propynyl and other alkynyl groups having 2 - 4 carbon atoms; 
cydopropyl, cyclopehtyl, cyclohexyl and other cydoalkyl group having 3 - 6 carbon atoms; methoxy, ethoxy, butoxy and 
other alkoxy groups having 1 - 4 carbon atoms; trifluoromethoxy, 1,1 ,2,2,2-petafluoroethoxy and other halogenoalkoxy 
groups having 1 - 4 carbon atoms; methylthio, ethylthio and other alkylthio groups having 1 - 4 carbon atoms; methyl- 
sulfoxy, butylsulfoxy and other alkylsulfoxy groups having 1 - 4 carbon atoms; methylsulfonyl, isopropylsuHonyl and 

45 other alkylsulfonyl groups having 1 - 4 carbon atoms; a halogen atom such as fluorine chlorine, bromine and iodine, 
cyano group; acetyl, propionyl and other acyl groups having 2-4 carbon atoms; methoxycarbonyl, ethoxycarbonyl and 
other alkoxycarbonyl groups having 2 - 4 carbon atoms; an amino group; and dimethylamino, diethylamino, propylamino 
and other substituted amino groups having alkyl groups of 1 - 3 carbon atoms. The substituent R is preferably branched 
alkyl groups having 3-12 carbon atoms. 

so Exemplary Ar groups specifically include a 5-thiazolyl group wherein the 4-position is substituted with a trif luorome- 
thyl, dif luoromethyl, methyl or ethyl group, or a fluorine chlorine, bromine or iodine atom, and the 2-position can be sub- 
stituted with a methyl, trifluoromethyl or amino group, for example, 2-methyl-4-trifluoromethyl-5-thiazolyl, 2-methyl-4- 
difIuoromethyl-5-thiazolyl, 2-methyl-4-chloro-5-thiazolyl, 2-methyl-4-iodo-5-thiazolyl. 4-trifluoromethyl-5-thiazolyl and 
2,4-dimethyl-5-thiazolyl group; a 4-pyrazolyI group wherein the 3-pos'rtion is substituted with a trifluoromethyl, difluor- 

55 omethyl, methyl or ethyl group or a fluorine, chlorine, bromine or iodine atom and the 1 -position is substituted with 
methyl group, for example, a 1-methyl-3-trifluoromethyl-4-pyrozolyl, 1-methyl-3-difluoromethyl-4-pyrazolyl, 1,3-dime- 
thyl-4-pyrazolyl, 1-methyl-3-chloro-4-pyrazolyl, 1-methyl-3-bromo-4-pyrazolyl, and 1-methyl-3-iodo-4-pyrazolyl group; a 
3-furyl group wherein the 2-position is substituted with a trifluoromethyl, drfluoromethyl, methyl or ethyl group or a chlo- 
rine, bromine or iodine atom and the 5-position can be substituted with a methyl or trifluoromethyl group, for example, 



20 
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a 2-methyl-3-furyl and 2,5-dimethyl-3-furyl group; a 2-thienyl group wherein the 3-position is substituted with a trifluor- 
omethyl, dif luoromethyl, methyl or ethyl group or a chlorine, bromine or iodine atom and the 4- or 5-position can be sub- 
stituted with a methyl group, for example, 3-methyl-2-thienyl, 3-chloro-2-thienyl, 3-iodo-2-thienyl, and 3,4-dimethyl-2- 
thienyl group; a phenyl group wherein the 2-position is substituted with a trifluoromethyl, dif luoromethyl, methyl or ethyl 

5 group or a fluorine, chlorine, bromine or iodine atom; a 2-chloronicotinyl group; a 3-chloro-2-pyrazinyl group; and a 3- 
thienyl group wherein the 4-position is substituted with a trifluoromethyl, difluoromethyl, methyl or ethyl group or a chlo- 
rine, bromine or iodine atom, for example, a 4-methyl-3-thienyl and 4-chloro-3-thienyl group. Ar is preferably a 4-pyra- 
zolyl group wherein the 3-position is substituted with a trifluoromethyl, difluoromethyl, methyl or ethyl group or a fluorine, 
chlorine, bromine or iodine atom and the 1 -position is substituted with methyl group. 

10 Q is preferably hydrogen atom. 

The substituted thiophene derivative of the invention represented by the general formula (1) is a novel compound 
and can be prepared by the process according to the following reaction formula which is similar to a known process, 
that is, by reacting substituted aminothiophene with carboxyiic halide represented by the general formula (5) in a molten 
state or in a solvent. 

15 



20 




NHCOAr 



(4) (l) 

25 

wherein Q, R and Ar are the same as above, X is a chlorine, bromine or iodine atom. 

Any solvents which are inert in the reaction can be used for the reaction. Representative solvents include, for exam- 
ple, hexane, petroleum ether and other aliphatic hydrocarbons; benzene, toluene, chlorobenzene, anisole and other 
aromatic hydrocarbons; dioxane, tetrahydrofuran, diethyl ether and other ethers; acetonitrlte, propionitrile and other 
30 nitriles; ethyl acetate and other esters; dichloromethane, chloroform, 1 ,2-dichloroethane and other halogenated hydro- 
carbons; and dimethylformamide, dimethyl sulfoxide and other aprotic solvents. These solvents can be used singly or 
as a mixture. 

The reaction can also be carried out in the presence of a base. Exemplary bases include, for example, sodium 
hydroxide, potassium hydroxide, calcium hydroxide and other alkali metal and alkali earth metal hydroxides; calcium 

35 oxide, magnesium oxide and other alkali metal and alkali earth metal oxides; sodium hydride, calcium hydride and other 
alkali metal and alkali earth metal hydrides; lithium amide, sodium amide and other alkali metal amides; sodium car- 
bonate, potassium carbonate, calcium carbonate, magnesium carbonate and other alkali metal and alkali earth metal 
carbonates; sodium hydrogen carbonate, potassium hydrogen carbonate and other alkali metal and alkali earth metal 
hydrogen carbonates; methyl lithium, butyl lithium, phenyl lithium, methyl magnesium and other alkali metal and alkali 

40 earth metal alkyls; sodium methoxide, sodium ethoxide, potassium, t-butoxide, dimethoxy magnesium and other alkali 
metal and alkali earth metal alkoxides; triethylamine, pyridine, N,N-dimethylaniline, N-methyl-piperidine, lutidine 4- 
dimethylaminopyridine and other various organic bases. Triethylamine and pyridine are particularly preferred. 

No particular limitation is imposed upon the amount of these bases. The amount used is preferably in excess of 5 
- 20 % by mole for the amount of carboxyiic halide represented by the general formula (5). 

45 In the above reaction substituted aminothiophene represented by the general formula (4) and carboxyiic halide rep- 
resented by the general formula (5) are generally used in an amount of equal mole. In order to improve the yield one 
material is sometimes used in excess of 1 - 20 % by mole for the other material. The reaction temperature is usually - 
20 - 1 50°C, preferably 0 - 40°C. 

No particular restriction is put upon the reaction time. The reaction time is commonly 30 minutes to 5 hours. 

so Next, preparation process of the compounds represented by the general formula (4) which are intermediates of the 
invention will be illustrated. 

1) Preparation of 2-substituted 3-aminothiophene (when the substituent is not phenyl group) 

55 The compounds are prepared, for example, by the process as shown by the following reaction formula wherein Ar 
is the above meaning, R 3 is a straight or branched alkyl group, halogenoalkyl, alkyrthioalkyl, alkyloxyalkyl, cycloalkyl 
and halogen substituted cycloalkyl group, R 4 is a straight or branched alkyl group, alkylthioalkyl and cycloalkyl group 
and R 5 is an alkyl group. However, no restriction is imposed upon the preparation processes. 
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Method A 



.0 



NH ? OH 



NOH 



Os,^- ex. 



KCI 



(11) 



(12) 



Method B-1 



P 



N II 



O 
(13) 



Qy*' ~v^ r C\c R ' 

O (15) R V 0H 



Method B-2 ( 14 ) 

NHCOCH3 
n—/ 1 ) R4COCUUCB 

Method C 



2)Hydrolysis 



^NH 2 ^NHEoc 'NHEoc 

F\ J^O^fX R-'MgBr f\ 



(17) R" 



R 5 
OH 



Red. 



| Reduction 
(16) R s 




Method D 



Dehydrat ion 




TFA 



NH, 




R 4 



HC0Ar n , .NKCOAr 
Reduction r—cf 



(23) I 



R 4 



Process A is the process for converting 2-substituted 3-oxotetrahydrothiophene represented by the general formula 
(1 1) to oxime by reaction with hydroxylamine hydrochloride in ethanol in the presence of barium hydroxide and succes- 
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sively treating the oxime with hydrogen chloride in ethyl ether to obtain the amine represented by the general formula 
(12) [USP 4317915; J. Org. Chem., 52, 2611(1987)]. 

Process B-1 and B-2 is the process for preparing 2-acyl-3-aminothiophene represented by the general formula (14) 
by condensation of a-chloroarylonitrile with mercaptoacetone represented by the general formula (13) [Synth. Com- 

5 mun., 9, 731(1979)] or by acylation and hydrolysis of 3-acetylaminothiophene (Bull Soc. chim, Fr. f 1976. 151) and for 
protecting thus obtained 2-acyl-3-aminothiophene with a t-butyloxycarbonyl group by using di-t-butylcarbonate in the 
presence of triethylamine, converting the protected aminothiophene to tertiary alcohol represented by the general for- 
- mula (15) with an alkylating agent such as Grignard's reagent, and successively reducing the resultant tertiary alcohol 
to obtain the amine represented by the general formula (16). 

10 Process C is the process for protecting 3-aminothiophene-<2-carboxylate ester with a t-butyloxycarboyl group by 
using di-t-butylcarbonate in the presence of triethylamine, converting the protected aminothiophene to tertiary alcohol 
represented by the general formula (1 7) with an alkylating agent such as Grignard's reagent, and successively reducing 
the resultant tertiary alcohol with triethylsilane in trif luoroacetic acid to obtain the amine represented by the general for- 
mula (18). 

75 Process D is the process for dehydrating the compound represented by the general formula (20) with acetic anhy- 
dride and potassium bisulphate in dimethylformamide to the compound represented by the general formula (21) and 
successively releasing Boc group with trifluoroacetic acid to obtain the amine represented by the general formula (19). 

Thus obtained 2-substituted 3-aminothiophene is used for preparation of the compound of the invention repre- 
sented by the general formula (1). And 3-acy!amino-2-alkytthiophene represented by the general formula (23) can be 

20 prepared by reducting directly 2-alkenyl-substitited 3-acylaminothiophene. 

2) Preparation of 4-aIkyl-3-aminothiophene 

The compounds are prepared, for example, by the process as shown by the following reaction formula wherein R 6 
25 is an alkyl group. 



30 
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Method E 



Hyd ro I ys i s 



(24) 



(25) 



R\ ^NH 2 

HO *~ f 



45 



s 

(26) 



Process E is the process for alkylating 3-oxotetrahydrothiophene-4-carbGxylate ester represented by the general 
so formula (24) [USP 431 791 5 and J. Org. Chem., 52, 261 1 (1 987)] with alkyl halide in the presence of potassium carbon- 
ate, hydrolyzing, decarboxylating to obtain 3-oxotetrahydrothiophene represented by the general formula (25), convert- 
ing the resultant 3-oxotetrahydrothiophene to oxime with hydroxylamine-hydrochloric acid salt and barium hydroxide in 
ethanol and successively treating with hydrogen chloride in ethyl ether. , 

Thus obtained 4-alkyl-3-aminothiophene is used for preparation of the compound of the invention represented by 
55 the general formula (1 ) . 

Table 1 exemplifies 2-substituted 3-aminothiophene derivatives represented by the general formula (8). Table 2 
exemplifies 4-alkyl-3-aminothiophene derivatives represented by the general formula (9). . 
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Table 1 (2-substituted-3-aminothiophene derivatives) 




R 


Q 


'H-NMRCCDCb. 6 -value.. J:Hz) 


isopropyl 


H 


1.28C6H. d. J=7. 3). 3. 04(1H. sept. 
J=7. 3). 3. 07(2H. brs). 6. 56(1H. d. 
J=5.9).6.93(lH.d. J=5. 9) 


1-methylpropyl 


H 


0. 92C3H. t.J=7.3). 1.25C3H, d. J= 
7. 3). 1.53-1. 67C2H. m), 2. 78 (1H. 
sext. J=7. 3). 3. 35(2H. brs). 6. 56( 
1H. d. J=5.1).6. 95C1H, d. J=5. 1) 


(lS)-l-methylpropyl 


H 


0. 92C3H. t. J=7. 3). 1. 25(3H. d. J= 
7. 3). 1. 53-1. 67C2H. m), 2. 78(1H. 
sext. J=7. 3). 3. 35C2H. brs). 6. 56( 
1H. d. J=5.1).6. 95(1H. d. J=5. 1) 


tert-butyl 


H 




n-butyl 


H 




1-ethylpropyl 


H 


oil 


1-methylbutyl 


H 


0. 90(3H. t. J=7. 3). 1. 25C3H. d. J= 
7. 3). 1. 28-1. 40C2H. m). 1. 52-1. 63 ( 
2H. m). 2. 87(1H. sext. J=7. 3). 3. 05( 
2H. brs). 6. 55C1H. d. J=5. 9). 6. 95( 
1H. d. J=5. 9) 


n-hexyl 


H 




1.2-dimethylbutyl 


H 


0. 80-0. 97C6H. m). 1. 08-1. 19(1H. m). 
1. 21-1. 3K3H. ra). 1. 42-1. 63(2H. m). 
2. 75C1H. quint. J=6. 6). 3. 32(2H. brs 
).6.56(1H. d.J=5. D.6. 96(1H. d. J= 
5.1) 


1.3-dimethylbutyl 


H 


0. 89C3H. d. J=6. 6). 0. 90(3H. d. J= 
6. 6). 1. 23(3H. d. J=5. 1)1. 35-1. 65( 
3H. m). 2. 950H. sext. J=6. 6). 3. 35( 
2H. brs). 6. 55(1H. d. J=5. 1). 6. 95( 
lH.d.J=5. 1) 


1.3-dimethylbutyl 


5-C1 




1.3-dimethylbutyl 


5-Me 
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Table 1 (continued) 



R 


Q 


•H-NMRCCDC1,. 5-value. J:Hz) 


1.3-dimethylbutyl 


5-Br 




1. 3-dimethylpentyl 


H 


0. 81-0. 86(6H. m). 1.21-1. 27(8H. m). 
3. 05UH. m), 3. 35C2H. brs), 6. 52C1H. 
d, J=5. 2). 6. 95UH, d. J=5. 2) 


1. 3-dimethylhexyl 


H 




1. 2-dimethylhexyl 


H 




1. 3-dimethyloctyl 


5-C1 




3-methylbutyl 


H 




3-methylpentyl 


H 




4-methyloctyl 


5-C1 




1. 2, 2. 3-tetramethylbutyl 


H 


• 


1,3, 3-trimethylbutyl 


H 


0. 84C9H. s). 1. 26(3H. d. J=6. 6). 1. 56 
(2H. m). 3. 08C1H. m), 3. 40(2H. brs). 
6. 50C1H. d. J=5. 7). 6. 95(1H. d, J=5. 7 


1.2. 3-trimethylbutyl 


H 




1. 3-dimethylpentyl 


5-Me 


• 


1. 3-dimethylhexyl 


5-Me 




5-methyl-3-hexyl 


H 


: — 


2-methyl-4-heptyl 


H 




2, 6-dimethyl-4-heptyl 


it 

H 




1, 4-dimethylpentyl 


H 


0. 83C6H. d. J=6. 6). 1. 12-1. 64(8H. m) 
2. 91 OH. m). 3. 05C2H. brs). 6. 54(1H. 
d. J=4. 9). 6. 95C1H. d. J=4. 9) 


i uic iny i pcniy i 


n 


t\ fits— ft QOffiH m\ 1 OA — 1 fifif<5U .»\ 

1. 53-1. 59(3H. m), 2. 83C1H. m). 3. 34( 
2H. brs), 6. 54(1H. d, J=4. 9), 6. 94( 
lH.d.J=4.9) 


1-methylhexyl 


H 


0. 84-0. 86(3H, m). 1 . 23-1. 29(1 1H. m) 
2. 94(1H. m). 3. 32(2H. brs). 6. 51 (1H. 
d. J=5.1).6. 94C1H. d. J=5. 1) 


l-methyl-2-cyclopropylethyl 


H 


oil 
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Table 1 (continued) 



K 


n 
w 


iu_ MUDfpnn * „.i„. t u \ 
n lNMK^LUtl3, o -value. J:Hz) 


n — Km f \7 1 

n Duiyi 


u 

n 




o cnioro i iDcinyiDUiyi 


u 
n 




2-chloro-l-methylbutyl 


H 




1-chlorobutyl 


H 




o, o aicnioro-i-nietnyi 


H 




O./iUl awa.I mAlUirl k.<+Til 

o-cnloro-l-metny I butyl 


H 




l-metnyl-3-triTluorometnyl- 
butyl 


H 




3-methyl-l-trif luoromethyl- 
butyl 


H 




isopropenyl 


H 


oil 


1-methylthiopropyl 


H 




1-ethyl-l-butenyl 


H 


oil 



The term "(IS)" means S-conf iguration at the 1-position and no 
description means a racemate. 
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Table 2 (4-substituted-3-aminothiophene dervatives) 




(9) 



R 


Q 


Physical Properties 


isopropyl 


H 




sec-butyl 


H 




tert-butyl 


H 




1-ethylpropyl 


H 




1-methylbutyl 


H 




1. 2-dimethylbutyl 


H 




1. 3-dimethylbutyl 


H 




1. 3-dimethylbutyl 


5-C1 




1. 3-dimethylbutyl 


5-Me 




1. 3, 3-trimethylbutyl 


H 





3) Preparation of aminothiophene wherein R can be a substituted phenyl group 

Any compounds represented by the above general formula (2) and general formula (3) are novel compounds and 
can be prepared by the process, for example, illustrated by the reaction formula below. 

N0 2 N0 2 m NH 2 m 

(« " m (3) (2) 



wherein Z is halogen atom, Q is a hydrogen, fluorine, chlorine, bromine or iodine atom or a methyl, trifluoromethyl, 
methoxy, methylthio, methylsuifonyl, cyano, acetyl, nitro, alkoxycarbonyl or amino group, Ym is a hydrogen or halogen 
atom or an alkyl having 1 - 4 carbon atoms, alkenyl having 2 - 4 carbon atoms, alkynyl having 2 - 4 carbon atoms, 
cycloalkyl having 3 - 6 carbon atoms, alkoxy having 1 - 4 carbon atoms, halogenoalkoxy having 1 - 4 carbon atoms, 
alkyrthio having 1 - 4 carbon atoms, alkylsulfoxy having 1 - 4 carbon atoms, alkytsulfonyl having 1 - 4 carbon atoms, 
cyano, acyl having 2 - 4 carbon atoms, alkoxycarbonyl having 2 - 4 carbon atoms, amino or amino group substituted 
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with an alkyl group having 1 - 3 carbon atoms, m is an integer of 1 - 3, and a phenyl group and amino group in the gen- 
eral formula (3) or a phenyl group and nitro group in the general formula (2) are adjacent to each other. 

That is, the nitrothiophene derivative represented by the general formula (3) can be prepared by reacting halog- 
enonitrothiophene of the general formula (6) with a phenylboric acid derivative of the general formula (7) in the pres- 

5 ence of a Pd catalyst and base by way of a process similar to the processes reported in, for example, Synth. Commun., 
11. 813(1981), Bull. Chem. Soc. Jpn., 6L 3008(1988). Chem. Lett., 1989. 1405, and J. Hetercycle. Chem. 28, 
1613(1991). However, the processes are not limited to the specific embodiments. 

Any solvents which are inert in the reaction can be used for the reaction. Representative solvents include, for exam- 
ple, hexane, petroleum ether and other aliphatic hydrocarbons; benzene, toluene, xylene, anisole and other aromatic 

10 hydrocarbons; dioxane. tetrahydrofuran, diethyl ether and other ethers; acetonitrile, propionitrile and other nitrites; ethyl 
acetate and other esters; dichloromethane, chloroform, 1 ,2-dichloroethane and other halogenated hydrocarbons; 
dimethyiformamide, dimethyl sulfoxide and other aprotic solvents; methanol, ethanol and other alkohols; and water. 
These solvents can be used singly or as a mixture. 

Exemplary bases include, for example, sodium hydroxide, potassium hydroxide, calcium hydroxide and other alkali 

75 metal and alkali earth metal hydroxides; calcium oxide, magnesium oxide and other alkali metal and alkali earth metal 
oxides; sodium hydride, calcium hydride and other alkali metal and alkali earth metal hydrides; lithium amide, sodium 
amide and other alkali metal amides; sodium carbonate, potassium carbonate, calcium carbonate, magnesium carbon- 
ate and other alkali metal and alkali earth metal carbonates; sodium hydrogen carbonate, potassium hydrogen carbon- 
ate and other alkali metal and alkali earth metal hydrogen carbonates; methyl lithium, butyl lithium, phenyl lithium, 

20 methyl magnesium and other alkali metal and alkali earth metal alkyls; sodium methoxide, sodium ethoxide, potassium, 
t-butoxide, dimethoxy magnesium and other alkali metal and alkali earth metal alkoxides; triethylamine, pyridine, N,N- 
dimethyianiline, N-methylpiperidine, lutidine, 4-dimethylaminopyridine and other various organic bases. Sodium car- 
bonate and potassium carbonate are particularly preferred. 

No particular limitation is imposed upon the amount of these bases. The amount used is preferably in 1.05 - 10 

25 times and more preferably in 1 .5 - 3 times by mole for the amount of halogenonitrothio phene represented by the gen- 
eral formula (5). 

Exemplary Pd catalysts include PdfPPh^, PdCI 3 and Pd(OAc) 2 . 

In the above reaction, halogenonitrothiophene represented by the general formula (6) and phenylboric acid deriv- 
ative represented by the general formula (7) are generally used in an amount of equal mole. In order to improve the 
30 yield, one material is sometimes used in excess of 1 - 100 % by mole for the other material. The reaction temperature 
is usually from room temperature to 1 50°C, preferably 80-1 40°C. 

No particular restriction is put upon the reaction time. The reaction time is commonly 30 minutes to 7 hours. 

The aminothiophene derivative represented by the general formula (2) can be prepared, for example, by conducting 
catalytic reduction of a nitrothiophene derivative represented by the general formula (3) in methanol or ethanol in the 
35 presence of Pd/C catalyst or by reduction with Fe powder in acetic acid. 

And a common method described in Shinjikkenkagaku Koza, 15, Oxidation and Reduction II [edited by Chem. Sec. 
Jpn, published from Maruzene Co. (1976)] can be also used for reduction of the nitrothiophene derivative represented 
by the general formula (2). 

Table 3 exemplifies novel nitrothiophene derivatives represented by the general formula (3). 

40 



45 



50 



55 
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Table 4 exemplifies novel aminothiophene derivatives represented by the general formula (2). 
Table 3 (phenyl-substituted ni trothiophene derivatives) 




(3) 



N0 2 wherein Q is a hydrogen atom. 



Ym 


Position of 
nitro group 


Position of 
phenyl group 


uic iii point 
CO 


H 


3- 


2- 


102-103 


4-C1 


3- 


2- 




4-Me 


3- ~ 


2- 




4-0Me 


3- 


2- 


68-69 


4-CF,' 


3- 


2- 


67-69 


3-C1 


3- 


2- 


107-108 


4-tert.-Bu 


3- 


2- 


oil 


3. 4-Ch 


3- 


2- 


135-136 


3, 5-Ch 


3- 


2- 


133-138 


3-Me 


3- 


2- 


" 73-74 


4-Br 


3- 


2- 


84-85 


3-OMe 


3- 


2- 


oil ' 


3-CF 3 


3- 


2- 


. 53-54 


4-SMe 


3- 


2- 


109-111 


2-C1 


3- 


2- 


oil 


3. 5-Me 2 


3- 


2- 


oil 


3-F 


3- 


2- 


80-83 


3. 4-F, 


3- 


2- 


. 114-116 


2. 4-C1, 


3- 


2- 




3-C1-4-F 


3- 


2- 




2, 5-Ch 


3- 


2- 




4-CI-3-CF, 


3- 


2- 
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Table 3 (Continued) 



Ym 


Position of 
nitro group 


Position of 
phenyl group 


melting point 

CO 


4-Cl-3-Me 


3- 


2- 




4-C1 


2- 


3- 


108-110 


4-Me 


2- 


3- 


93-94 


4-OMe 


2- 


3- 


82-84 
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Table 4 (phenyl-substituted aminothiophene derivatives) 




(2) 



NH2 wherein Q is a hydrogen atom. 



Ym 


Position 
of amino 
group 


Position 
of phenyl 
group 


M.P. 

CO 


'H-NMRCCDCh. 6 -value. 
J: Hz) 


H 


3- 


2- 


oil 


3. 85(2H. brs). 6. 66(1H. d. J= 
OH. m).7. 40(2H.m)7. 52(2H.m 


H 


2- 


3- 


t 




4-Cl 


3- 


2- 


76-79 


0. o£v.£n. uiay. 0. D4vin# a. j — 
5. 0.7. 12C1H. d.J=5. 1),7. 34 
-7. 39 (2H. m).7. 43-7. 48 (2H. 
m) 


4-C1 


2- 


3- 






4-Me 


3- 


2- 


oil 


2 37C3H s) 3 79C2H hrO 
6. 54C1H. d, J=5. 0.7. 09(1H. 
d. J=5.1).7.22(2H. d, J=8.1). 
7.41(2H.d. J=8. 1) 


4-Me 


2" 


3- 


* 




3-Me 


3- 


2- 


oil 


2.38(3H. s).3. 80(2H.brs). 
6.65C1H. d. J=5.9).7.06(1H. 
d. J=5.9),7. 06-7. 08C1H. m). 
7. 10QH. d. J=5.9).7. 30-7. 33 
(2H. m) 


4-OMe 


3- 


2- 


oil 


3.77C2H. brs).3. 83(3H. s). 

6. 65C1H. d. J=5. 9). 6. 96(2H. 
d. J=8. 8). 7. 07C1H. d. J=5.9). 

7. 43C2H. d. J=8. 8) 


4-OUe 


2- 


3- 


* 




• -4-CF 3 


3- 


2- 


oil 


4. 00(2H. brs). 6. 67(1H. d. J= 
5.D.7.180H. d.J=5.1).7. 64 
(4H. s) 


3-CF, 


3- 


2- 


oil 


3. 84(2H. brs). 6. 67(1H. d. J= 
5. 1).7.17(1H. d.J=5. 0.7. 45 
-7.55(2H.m).7. 66-7. 75C1H. 
m).7.76(lH.s) 
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Table 4 (continued) 



5 


Ym 


Position 
of amino 
group 


Position 
of phenyl 
group 


M. P. 

CO 


'H-NMRCCDCh. 8 -value. 
J:Hz) 


10 


3-C1 


3- 


2- 


oil 


3.84C2H. brs).6. 65C1H. d.J= 
5.D.7.14C1H. d. J=5.1).7.21 
(1H. dd. J=8. 8, 1.5). 7. 35C1H. 
dt. J=8. 8. 1.5). 7. 41 (1H. dd. J 
=8. 8. 1.5). 7. 51-7. 530H. m) 


15 


4-t-Bu 


3- 


2- 


oil 


1.34(9H.s).3. 78(2H. brs). 
6. 650H. d. J=5. D.7. 09C1H. 
d. J=5. D.7. 40-7..47(4H.m) 


20 


4-Et 


3- 


2- 


oil 


1.25C3H. t. J=7. 3). 2. 67(2H. 
q. J=7. 3). 3. 60(2H. brs). 6. 63 
UH. d. J=5. D.7. 09C1H. d.J= 
5. 9). 7. 24 (2H. d. J=8.8).7. 42 
(2H, d. J=8. 8) 


25 


4-Br 


3- 


2- 


oil 


3. 77(2H. brs). 6. 65(1H. d. J= 
5.1). 7. 13C1H. d. J=5.1).7. 37 
-7. 43(2H.m).7.51-7. 55(2H. 
m) 




4-1 


3- 


2- 


oil 




30 


4-OCF, 


3- 


2- 


oil 


3.85C2H. brs). 6. 63C1H. d. J= 
5.1). 7. 11 OH. d. J=5.1).7.25 
(2H. d. J=8. D.7. 52(2H. d.J= 
8.1) 


35 


3-OMe 


3- 


2- 


oil 


3. 83(3H. s). 3. 84 (2H, brs). 
6. 64C1H. d. J=5.1).6. 80(1H. 
d. J=5. 9). 7. 05-7. 12(3H.m). 
7.3K1H. t. J=7. 3) 


40 


4-SMe 


3- 


2- 


oil 


2.50C3H. O.3. 75 (2H. brs). 
6. 65(1H. d. J=5. D.7.10C1H. 
t.J=5. D.7. 29C2H. dd. J=8. 1. 
1.5). 7. 44(2H. dd. J=8. 1.1.5) 




4-cyclo- 
propyl 


3- 


2- 


oil 




45 


4-S0 2 Me 


3- 


2- 


oil 






2-C1 


3- 


2- 


oil 


3.61C2H. brs). 6. 66(1H. d.J= 
5.D.7.20C1H. d. J=5.1).7.26 
-7. 33(2H.m).7.44-7. 50(2H. 
m) 


50 










2-Br 


3- 


2- 


oil 





55 
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Table 4 (continued) 



Ym 


Position 
of amino 
group 


Position 
of phenyl 
group 


M.P. 

CO 


•H-NMRCCDCh. 5 -value. 
J:Hz) 


4-F 


3- 


2- 


oil 


3. 74(2H.brs),6. 65(1H, d. J= 
5. 9). 7. 07-7. 13C3H, m). 7. 44- 
7. 52(2H. m) 


3-F 


3- 


2- 


oil 


3. 84(2H. brs).6. 65(1H. d. J= 
5. 9). 6. 90-6. 97(lH.m).7. 13( 
1H. d, J=5. 9), 7. 20-7. 40(3H,m 


2. 4-Cl 2 


3- 


2- 


oil 


3. 60(2H. brs).6. 65(1H. d. J=. 
5.D.7.22C1H. d. J=5. 0.7. 28 
(1H. dd. J=8. 1.2. 2). 7. 40(1H. 
d. J=8. D.7. 50C1H. d. J=2. 2) 


3. 4-C1, 


. 3- 


2- 


oil 


3. 82(2H. brs).6. 64(1H. d. J= 
5. 0.7. 15C1H. d. J=5. D.7. 35 
(1H. dd, J=8. 1.2. 2). 7. 45(1H. 
d. J=8. 0.7. 62(1H. d. J=2. 2) 


3. 5-Ch 


3- 


2- 


oil 


3. 86(2H. brs),6. 64(1H. d. J= 
5. 9). 7. 16C1H. d. J=5. 9). 7. 22 
(1H. t. J=1.5).7.41(2H. d. J= 
1. 5) 


3.4-F 2 


3- 


2- 


oil 


3. 77 (2H. brs). 6. 64C1H. d. J= 
5. 9). 7. 12C1H. d. J=5. 9). 7. 15 
-7. 24C2H. m). 7. 31-7. 38(2H. m 


3. 5-Me2 


3- 


2- 


oil 


2. 35(6H. s). 3. 79(2H.brs), 
6. 65C1H. d. J=5.1). 6. 90(1H. s 
).7. 09(1H. d. J=5.1).7. 14( 
2H. s) 


3-r _ 4-Me 


3- 


2- 


oil 


2. 28C3H. d. J=1.4).3.85(2H. I 
brs). 6. 62C1H. d. J=5.8).7. 09 
(1H. d. J=5. 8). 7. 18C1H. d. J= 
8. 1). 7. 18C1H. s),7. 20C1H. d. 
J=8. 1) 


4-F-3-Me 


3- 


2- 


oil 


2.3K3H. s).3. 72(2H. brs). 
6. 620H. d. J=5.4).7. 03(1H. 
t. J=8.8).7.09(1H. d. J= 5.4) 
7. 25-7. 32C2H. m) 


4-Cl-3-CF 3 


3- 


2- 


oil 


3. 82(2H.brs).6. 64(1H. d. J= 
5. 0.7. 16(lH.d. J=5.1).7. 52 
(1H. d. J=8. 8).7.62(1H. dd. J= 
8. 8. 2. 2). 7. 84C1H. d, J=2. 2) 
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Table 4 (continued) 



Ym 


Position 
of amino 
group 


Position 
of phenyl 
group 


U. P. 

CO 


'H-NMRCCDCh. 6 -value. 
J:Hz) 


4-C1-3-F 


3- 


2- 


oil 


3.83(2H,brs). 6. 63(lH,d, J= 
5. 0.7. 13C1H. d. J=5.1).7. 23 
-7. 43(3H. m) 


3-C1-4-F 


3- 


2- 


oil 


3.77C2H. brs).6. 64(1H. d. J= 
5. 0.7. 06-7. 21(2H.m).7. 32- 
7. 40C1H. m).7.56(lH. d. J=7. 3 


4-Cl-3-Me 


3- 


2- 


oil 




2-i-Pr 


3- 


2- 


oil 




3-0CF 3 


3- 


2- 


oil 




2.5-CU 


3- 


2- 


oil 




2-Et 


3- 


2- 


oil 




2-Me 


3- 


2- 


oil 


2. 30C3H. s).3.41(2H. brs), 
6. 66C1H. d. J=5. D.7.140H. 
d. J=5. 0.7. 19-7. 34(4H.m) 


4-ethynyl 


3- 


2- 


oil 





* : These compounds shown by 'T were unstable, so they were used 
for next reaction without separation from reaction solution of 
catalytic reduction. 



The agricultural and horticultural fungicide which comprises the compound represented by the general formula (1) 
of the invention as an active ingredient has an excellent disease control effect on rice diseases such as BIast (Pyricularia 
oryzae) . Helminthosporium leaf spot (Cochliobolus miyabeanus) . Sheath b1ight(Rhizoctonia solani). "Bakanae" dis- 
ease fGibberella fujikuroi) . Wheat Powdery mildew (Ervsiphe araminis f. sp. hordei: f. sp. tritici) . Leaf stripe (Pyrenophora 
graminea) . Net blotch (Pvrenophora teres). Fusarium bliaht (Gibberel \a zeae) . Stripe rust (Puccinia striifbrmis. Stem 
rust(P araminis) . Brown rust(P reconditaV Brown rustCE hordei) . Snow rot (Typhula sp. ; Micronectriella nivalis) . Loose 
smut fUstilaao trrtici : U.nuda), Eye spot (PseudocercosDorella herpotrichoidesy Rhynchosporium leaf blotch (Rhynchos- 
porium secalis) . Septoria leaf blotch(SeQlfflCia trrtici) . Glume blotch (Leptosphaeria nodorum) . Grape Powdery mil- 
dew fUncinula necatort . Anthracnose fElsi noe ampelina) . Ripe rot (Glomerella cinaulata) . Rust fPhakopsora 
ampelopsidisV Apple Powdery mildew (Podosphaera leucotricha) . Scab (Venturia inaequalis) . Alternaria leaf spot (Alter- 
naria main . Rus KGvmnosoorangium vamadaeV Blossom bliaht (Sclerotinia mali) . Canker (Vaisa mali). Pear Black spot( 
Alternaria kikuchiana) . Scab (Venturia nashicola) . Rus tfGvmnosporanaium haraeanumV Peach Brown rot (Sclerotinia 
cinereaV Scab fCladosporium camophilum) . Phomopsis rot (Phomopsis sp.), Persimmon Anthracnose (Gloeosporium 
kaki) . Angular leaf spot( Cercospora Eatii Mycosphaerella nawae) . Melon Powdery mildew(Sphaerotheca fuliainea). 
Anthracnose(Colletotri chum laoenarium) . Gummy stem bliQhtfMvcosphaerella melonisV Tomato Early blight(Alternaria 
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solanft . leaf mold (Cladosporium fulvam) . Eggplant Powdery mildew( Ervsiphe cichoracoarum). Alternaria leaf 
spot( Alternaria japonica) . White spot (Cerocosporella barassicae) . Leak Rust( Puccinia allii) . Beans Purple spectCgt 
cospora kikuchii) . Sphaceloma scab (Elsinoe glycines) . Pod and stem bliaht fDiaporthe phaseololum) . Beans Anthrac- 
nose (Colletotrichum lindemuthianuml Leaf spot (Mvcosphaerella personatum) . Brown leaf spot (Cercospora 

5 arachidicolaV Powdery mildewf Ervsiohe pisfl . Early blioht fAlternaria solanft . Net blister bliqht (Exobasidium reticula- 
tum) . White scab(E!slnoe leucospila) . Brown spot fAlternaria lonoioes) . Beans Powdery mildew fErvsiphe cichora- 
cearum). Anthracnose (Colletotrichum tabacum) . Cercospora leaf soot fCercospora beticola) . Black spot fDiplocarpon 
rosae) . Powdery mildew (Sphaerotheca pannosa) . Leaf blotch (Septoria chrvsanthemi - indici) . Rust (Puccinia horiana) . 
Powdery mildew( Sphaerotheca humuli) . Gray mold(BQfcyJi£ cinerea) and Sclerotica rot (Sclerotinia sclerotiorum) 

10 When the compound represented by the general formula (1) of the invention is used as an agricultural and horticul- 
tural fungicide, the technical compound can be applied as intact to the plant to be treated. However, the technical com- 
pound is generally mixed with an inert liquid carrier or solid carrier and used in the form of a dust formulation, wettable 
powder, f lowable formulation, emulsif iable concentrate, granule and other commonly used formulations. Adjuvant can 
also be added when necessary in view of formulation. 

75 The term "carrier" means a synthetic or natural, inorganic or organic material which is formulated in order to assist 
reach of the effective ingredient to the portion to be treated and also to make storage, transport and handling of the 
effective ingredient compound easy. Any solid or liquid material can be used for the carrier so long as the material is 
commonly used for agricultural and horticultural formulations. No particular restriction is imposed on the carrier. 

Solid carriers which can be used include, for example, montmorillon'rte, kaolinite and other clays; diotomaceous 

20 earth, Chine clay, talc, vermiculite, gypsum, calcium carbonate, silica gel, ammonium sulfate and other inorganic mate- 
rials; soy bean powder, saw dust, wheat powder and other plant organic materials and urea. 

Exemplary liquid carriers include toluene, xylene, cumene and other aromatic hydrocarbons; kerosine, mineral oil 
and other paraffine hydrocarbons; acetone, methyl ethyl ketone and other ketones; dioxane, diethyiene glycol dimethyl 
ether and other ethers; methanol, ethanol, propanol, ethylene glycol and other alcohols; dimethylformamide, dimethyl 

25 sulfoxide and other aprotic solvents; and water. 

In order to further enhance the effect of the compound in the invention, following adjuvant can also be used singly 
or as a mixture depending upon the object in view of the formulation and application place. 

Adjuvant which can be used include surfactants and binders which are commonly used for agricultural and horti- 
cultural formulations, for example, ligninsutfonic acid, alginic acid, polyvinyl alcohol, gum arabic and sodium CMC, and 

30 stabilizers, for example, phenol compounds, thiophenol compounds and higher fatty acid ester for oxidation inhibition, 
phosphoric acid salts for pH regulation and light stabilizers in some cases. These adjuvant can be used singly or in com- 
bination, when needed. Further, an indusrial fungicide or a bacteria proofing agent can also be added in a certain case 
in order to inhibit fungud and bacteria. 

The adjuvants will be illustrated further in detail. 

35 Exemplary adjuvants which can be used for the purpose of emulsrfication, dispersion, spreading, wetting, binding 
and stabilization include salt of ligninsulfonic acid, salt of alkylbenzenesulfonic acid, ester salt of alkylsulfate, polyoxy- 
alkyieneal kylsurfate, ester salt of polyoxyalkyienealkylphosphate and other anionic surface active agents; polyoxy- 
alkyiene alkyl ether, polyoxalkylene alkyl aryl ether, polyoxyalkylene alkylamine, polyoxyalkylene alkylamide, 
polyoxyalkylene alkyl thioether, polyoxyalkylene fatty acid ester, glycerin fatty acid ester, sorbitan fatty acid ester, poly- 

40 oxyalkylenesorbitan fatty acid ester, polyoxypropylenepolyoxyethylene block copolymer and other nonionic surface 
active agents; calcium stearate, wax and other lubricants, isopropyl hydrogen phosphate and other stabilizers; and 
other miscellaneous materials such as methylcellulose, carboxymethylcellulose, casein and gum arabic. However, no 
restriction is imposed upon these adjuvants. 

The content of the compound represented by the general formula (1) in the agricultural and horticultural fungicide 

45 of the invention differs depending upon formulation and is usually 0.05 - 20 % by weight in the dust formulation, 0.1-80 
% by weight in the wettable powder, 0.1 - 20 % by weight in the granule, 1 - 50 % by weight in the emulsifiable concen- 
trate, 1 - 50 % by weight in the flowabie formulation, and 1 - 80 % by weight in the dry f lowable formulation. Preferred 
concentration is 0.5 - 5 % by weight in the dust formulation, 5 - 80 % by weight in the wettable powder, 0.5 - 8 % by 
weight in the granule, 5 - 20 by weight in the emulsifiable concentrate, 5 - 50 by weight in the flowabie formulation and 

so 5 - 50 % by weight in the dry flowabie formulation. 

The content of adjuvants is 0 - 80% by weight and the content of the carrier is quantity obtained by subtracting the 
total content of the active ingredient compound and the adjuvants from 100 % by weight. 

The methods for applying the composition of the invention include seed disinfection and foliage application. How- 
ever, the composition can exhibit satisfactory activity by any application method utilized by these who are skilled in the 

55 art. 

Application amount and application concentration, are variant depending upon object crops, object diseases abun- 
dance of disease damage, formulation of compound, application method and various environmental conditions. The 
amount of active ingredient is usually 50 - 1000 g/hectare, preferably 100 - 500 g/hectare in spraying. When a wettable 
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powder, f lowable formulation or emulsifiable concentrate is diluted with water and sprayed, the dilution is usually 200 - 
20,000 times, preferably 1 ,000 - 5,000 times. 

The agricultural and horticultural fungicide of the invention can of cause be used in combination with other fungi- 
cides, insecticides, herbicides, plant-growth regulators and other agricultural chemicals; soil conditioners; or materials 
having fertilizer effect. A mixed formulation of the fungicide in the invention can also be prepared by using these mate- 
rials. 

Exemplary other fungicides include triadimefon, hexaconazole, prochloraz, trif lumizole and other azoie fungicides; 
metalaxyl, oxadixyl and other acyl alanine fungicides; thiophanate-methyl, benomil and other benzimidazole fungicides; 
manzeb and other dithiocarbamate fungicides; and TPN and sulphur. 

Insecticides include, for example, fenitrothion, daiazinon, pyridafenthion, chlorpyrifos, marathon, phenthoate, 
dimethoate, methyl thiometon, prothiofos, DDVP, acephate, salithion, EPN and other organophosphate insecticides; 
NAC, MTMC, BPMC, pirimicarb, carbosulfan, methomyl and other carbamate insecticides; and ethofenprox, permeth- 
rin, fenvalerate and other pyrethroid insecticides. However, no restriction is imposed upon these materials. 

Example 

The compound of the invention will be further specifically illustrated by way of examples. 
Example 1 

Preparation of N-[2- {3-(4-tolyl)J thienyl]-3-trifluoromethyl-1-methylpyrozole-4-carboxyamide (Compound No. 3.9) 

1) 2-nitro-3-(4-tolyi)thiophene 

A mixture of 0.8 g of 3-bromo-2-nitrothiophene. 0.52 g of 4-tolylboric acid, 5 ml of a 2M-aqueous potassium carbon- 
ate solution, 2.5 ml of ethanol and 30 ml of toluene was stirred at room temperature for 30 minutes in a nitrogen atmos- 
phere. Successively 0.15 g of Pd(PPh3) 4 was added and refluxed by heating for 7 hours. After separating into two 
layers, the organic layer was washed with water and dried over anhydrous sodium sulfate. Solvent was distilled off 
under reduced pressure. The residue was purified by silica gel column chromatography to obtain 0.56 g (70 % yield) of 
the product as a yellow crystal. 

1 H-NMR (CDCI 3 , 6 value): 2.42 (3H, s). 7.01 (1H, d, J=5.1), 7.25 (2H f d. J=8.1), 7.37 (2H, d, J=8.1), 7.47 (1H, 

d,J=5.1) 

2) 2-amino-3-(4-to!yl)thiophene 

After dissolving 0.5 g of 2-nitro-3-(4-tolyl)thiophene in 20 ml of dioxane, 0.25 g of 5 % pd/C was added and catalytic 
reduction was carried out at room temperature for 5 hours. The solution obtained was filtered to recover the catalyst and 
the filtrate was used as intact for the next reaction. 

3) N-[2- {3-(4-tolyl)} thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxyamide 

To the filtrate obtained in the above 2), 0.73 of pyridine and 0.45 of 3-trif Iuoromethyl-1 -methylpyroazolecarbonyl 
chloride was added and stirred at room temperature for an hour. The reaction mixture was extracted with ethyl acetate, 
washed with an aqueous saturated sodium carbonate solution and dried over anhydrous sodium sulfate. Solvent was 
distilled off under the reduced pressure and the residue was purified by silica gel column chromatography to obtain 0.4 
g of the desired product. The yield was 47 % based on 2-nitro-3-(4-tolyl) thiophene. 

Example 2 

Preparation of N-[2- {3-(4-chlorophenyl)} thienyl]-3-trifluoromethyl-1 -methylpyrazole-4-carboxyamide (Compound No. 
3.2) 

1 ) 2-nrtro-3-(4-chloropheny0thiophene 

The same procedures as described in Example 1 were carried out except that 4-tolylboric acid was replaced by 4- 
chlorophenylboric acid. 
The yield was 91 %. 
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m.p.: 

1 H-NMR(CDCI 3l Svalue): 



108-1 10°C 

7.00 (1H, d, J=5.1), 7.37-7.44 (4H, m), 7.50 (1H, d, J=5.1) 



2) 2-amino-3-(4-chlorophenyl)thiophene 



5 



The same procedures as described in Example 1 were carried out except that 2-nitro-3-(4-tolyl)thiophene was 
replaced by 2-nitro-3-(4-chlorophenyl)thiophene, and the filtrate thus obtained was used as intact for the next reaction. 

3) N-[2- {3-(4-chlorophenyl)} thienyl]-3-trifluoromethyl-1-methylpyra20le-4-carboxyamide 



The same procedures as described in Example 1 were carried out except that 2-amino-3-(4-tolyl)thiophene was 
replaced by 2-amino-3-(4-chlorophenyl)thiophene. The yield was 41 % based on 2-nitro-3-(4-chlorophenyl)thiophene. 



15 

Preparation of N-[3- {2-(4-chlorophenyl)} thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxyam!de (Compound No. 
1.61) 

1) 3-nitro-2-(4-chlorophenyl)thiophene 



To 50 ml of toluene, 1 g of 2-bromo-3-nitrothiophene, 0.75 g of 4-chlorophenyIboric acid, 5 ml of a 2M-aqueous 
potassium carbonate solution and 2 ml of ethanol were added and stirred at room temperature for 30 minutes in a nitro- 
gen atmosphere. Successively 0.28 g of Pd(PPh 3 ) 4 was added and heat-ref luxed for 2 hours. The aqueous layer was 
separated from the reaction mixture and the organic layer was washed with water and dried over anhydrous sodium sul- 
25 fate. The solvent was distilled off under reduced pressure and the residue thus obtained was purified by silica gel col- 
umn chromatography to obtain 1.1 g of the product as a yellow crystal. The yield was 98 %. 

1 H-NMR (CDCI 3 , 8 value): 7.29 (1 H, d, J=5.9), 7.43 (4H, s), 7.66 (1 H. d, J=5.9) 

30 2) 3-amino-2-(4-chlorophenyl)thiophene 

To 20 ml of acetic acid, 1 g of 3-nitro-2-(4-chlorophenyl)thiophene and 0.93 g of iron powder were added and 
heated for 2 hours at 60°C. The reaction mixture was filtered through a diatomaceous earth (Celite) layer. Ethyl acetate 
was added to the filtrate and extracted 5 times with a 5 % aqueous hydrogen chloride solution. The aqueous layer was 
35 neutralized with sodium hydrogen carbonate and extracted with ethyl acetate. The organic layer was dried over anhy- 
drous sodium sulfate. The solvent was distilled off under reduced pressure to obtain 0.54 g of the product as an yellow 
brown crystal. The yield was 62 %. 

1 H-NMR (CDCI 3 , 5 value): 3.82 (2H, brs), 6.64 (1H, d. J=5.1), 7.12 (1H, d, J=5.1), 7.34-7.39 (2H, m). 7.43-7.48 . 

40 (2H. m) 

3) N-[3- {2-(4-chlorophenyl)} thienyl]-3-trif luoromethyl-1 -methylpyrazole-4-carboxyamide 

To a solution containing 6.25 g of 3-amino-2-(4-chlorophenyl) thiophene and 0.38 g of pyridine in 20 ml of methyl- 
45 ene chloride, a solution containing 0.3 g of 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride in 5 ml of methylene 
chloride was dropwise added with stirring and reacted with stirring at room temperature for an hour. After finishing the 
reaction, the reaction mixture was successively washed with a 5 % aqueous hydrochloric acid solution, saturated 
sodium hydrogen carbonate solution, saturated sodium chloride solution, and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure and the residue was purified by silica gel column chromatography to 
so obtain 0.37 g of the desired product as a colorless crystal. The yield was 81 %. 



Preparation of N-[3- {2-(4-tolyl)J thienyQ-3-trifluoromethyl-1-methylpyrazoIe-4-carboxyamide (Compound No. 1.68) 

55 

1) 3-nitro-2-(4-tolyl)thiophene 

The same procedures as described in Example 3 were carried out except that 4-chlorophenylboric acid was 
replaced by 4-tolylboric acid. 
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Example 3 
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Example 4 
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The yield was 78 %. 

1 H-NMR (CDCI 3 , 8 value): 2.41 (3H, s), 7.23-7.27 (3H, m), 7.37 (2H. dd, J=2.2, 8.1) 7.64 (1 H. d. J=5.9) 

2) 3-amino-2-(4-tolyl)thiophene 

The same procedures as described in Example 3 were carried out except that 3-nttro-2-(4-chlorophenyl)thiophene 
was replaced by 3-nitro-2-(4-tolyl)thiophene. The yield was 68 %. 

1 H-NMR (CDCI 3 , 8 value): 2.37 (3H, s), 3.79 (2H, brs), 6.54 (d, J=5.1). 7.09 (1 H, d, J=5.1), 7.22 (2H. d. J=8.1). 

7.41 (2H,d, J=8.1) 

3) N-[3- {2-(4-tolyl)} thienyl]-3-trif luoromethyl-1 -methylpyrazole-4-carboxyamide 

The same procedures as described in Example 3 were carried out except that 3-amino-(4-chlorophenyl)thiophene 
was replaced by 3-amino-(4-tolyl)thiophene. The yield was 85 %. 

Example 5 

Preparation of N-[3- {2-(4-methoxyphenyl)} thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carbQxyamide (Compound 
No. 1.64) 

1 ) 3-nrtro-2-(4-methoxyphenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 4-chlorophenylboric acid was 
replaced by 4-methoxyphenyIbor ic acid. The yield was 96 %. 

1 H-NMR (CDCI3, 8 value): 3.86 (3H, s), 6.96 (2H, d, J=7.3), 7.20 (1H, d. J=5.1), 7.44 (2H, d, J=7.3). 7.63 (1H. 

d,J=5.1) 

2) 3-amino-2-(4-methoxyphenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 3-nitro-2-(4-chlorophenyl)thiophene 
was replaced by 3-nitro-2-(4-methoxyphenyl)thiophene. The yield was 79 %. 

1 H-NMR (CDCI3, 8 value): 3.77 (2H, brs), 3.83 (3H, s), 6.65 (1H, d, J=5.9), 6.96 (2H P d, J=8.8), 7.07 (1H, d, 

J=5.9), 7.43 (2H, d, J=8.8) 

3) N-[3- {2-(4-methoxyphenyl)} thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxyamide 

The same procedures as described in Example 3 were carried out except that 3-amino-(4-chlorophenyl)thiophene 
was replaced by 3-amino-2-(4-methoxyphenyl)thiophene. The yield was 75 %. 

Example 6 

Preparation of N-(2-isopropenyl-3-thienyI)-3-trif luoromethyl-1 -methylpyrazole-4-carboxamide (Compound No. 1.71) 

1) methyl 3-(t-butoxycarbonylamino)thiophene-2-carboxylate 

To a solution containing 10 g of methyl 3-aminothiophene-2-carboxylate and 7.72 g of triethylamine in 50 ml of 
methylene chloride, a solution containing 13.9 g of di-t-butyl dicarbonate in 20 ml of methylene chloride was dropwise 
added and successively, a catalytic amount of 4-dimethylaminopyridine was added. The mixture was stirring at room 
temperature for 5 hours. After finishing the reaction, the organic layer was separated washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the precipitated crystal was filtered. 
The filtrate was purified by silica gel column chromatography to obtain 4.2 g of the product as a colorless crystal. The 
yield was 75 %. 

1 H-NMR (CDCI 3t 8 value): 1.52 (9H. s), 3.88 (3H, s). 7.43 (1H, d, J=5.1), 7.88 (1H, d, J=5.1), 9.35 (1H, brs) 
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2) 2-(1-hydroxy-1 -methyQethyl-3-(t-butoxycarbonylamino)thiophene 

In a nitrogen atmosphere, 6.5 ml of a 3M-ether solution of MeMgBr was diluted with 5 ml of THF and cooled to 
10°C. A solution containing 1 g of methyl 3-(t-butoxycartonylamino)-thiophene-2-carboxylate in 5 ml of THF was drop- 
wise added to the above solution. The mixture was stirred at room temperature for 3 hours, successively poured into an 
aqueous ammonium chloride solution and extracted with ethyl acetate. The organic layer was washed with an aqueous 
saturated sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off under 
reduced pressure to obtain the product as yellow oil. The yield was theoretical. 

1 H-NMR (CDCI 3 , 5 value): 1.50 (9H, s), 1.65 (6H. s), 7.02 (1H, d, J=5.1). 7.27 (1H, d, J=5.1), 8.09 (1H f brs) 

3) 3-t-butoxycarbonylamino-2-isopropenylthiophene 

To 10 ml of DMF, 1.8 g of 2-(1 -hydroxy- 1-methy0ethyl-3-(t-butoxycarbonylamino)thiophene, 1.4 g of acetic anhy- 
dride and 0.06 g of potassium hydrogen sulfate were added and heated at 60°C for 2 hours. Water was added to the 
reaction mixture and extracted with ethyl acetate. The organic layer was washed with an aqueous saturated sodium 
chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography to obtain 1 .04 g of the product as orange oil. The yield was 
60%. 

1 H-NMR (CDCI 3 . 8 value): 1.50 (9H, s), 2.11 (3H, s), 5.18 ((1H, s), 5.27 (1H, m), 6.71 (1H, brs), 7.13 (1H, d, 

J=5.9), 7.56 (1H,d, J=5.9) 

4) 3-amino-2-isopropenytthiophene hydrochloride 

A solution containing 0.3 g of 3-(t-butoxycarbonylamino)-2-isopropenylthiophene in 7 ml of methylene chloride was 
cooled to 0 °C, and 3 ml of a 4N-hydrogen chloride dioxane solution was added. The mixture obtained was used as 
intact for the next reaction. 

5) N-(2-isopropenyl-3-thienyl)-3-trif luoromethyl-1 -methyl pyrazoIe-4-carboxamide 

The above solution was cooled to 0°C and 5 ml of pyridine was added. A solution containing 0.27 g of 3-trif luorome- 
thyl-1 -methylpyrazole-4-carbonyl chloride in 5 ml of methylene chloride was dropwise added to the above mixture and 
stirred at room temperature for an hour. The reaction mixture was washed successively with a 5 % aqueous hydrochlo- 
ric acid solution, saturated sodium hydrogen carbonate solution, aqueous saturated sodium chloride solution, and dried 
over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was purified by 
silica gel column chromatography to obtain 0.12 g of the desired product as a crystal. The yield was 3d %. 

Example 7 

Preparation of N-[3- {2-(4-trifluoromethylphenyl)} thienyn-3-trifIuoromethyl-1-methylpyrazole-4-carboxamide (Com- 
pound No. 1 .77) 

1 ) 3-nitro-2-(4-trif luoromethytphenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 4-chlorophenylboric acid was 
replaced by 4-trif luoromethylb oric acid. The yield was theoretical. 

1 H-NMR (CDCI3, 8 value): 7.35 (1H, d, J=5.9). 7.61 (2H, d, J=8.1). 7.69-7.76 (3H, m) 

2) 3-amino-2-(4-trifluoromethylphenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 3-nrtro-2-(4-chlorophenyl)thiophene 
was replaced by 3-nitro-2-(4-trifluoromethylphenyl)thiophene. The yield was 70 %. 

1 H-NMR (CDCI3, 8 value): 4.00 (2H, brs), 6.67 (1H, d, J=5.1), 7.18 (1H, d, J=5.1), 7.64 (1H, s) 
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3) N-[3- {2-(4-trifluoromethylphenyl)} thienyn-3-trlfIuorqmethyl-1-methylpyra20le-4-cartx)xamicle 

The same procedures as described in Example 3 were carried out except that 3-amino-(4-chlorophenyl)thiophene 
was replaced by 3-amino-2-(4-tr*rfluoromethylphenyl)thiophene. The yield was 58 %. 

Example 8 

Preparation of N-[3- {2-(3-chlorophenyl} thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (Compound No. 
1.75) 

1 ) 3-nitro-2-(3-chIorophenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 4-chlorophenylboric acid was 
replaced by 3-chlorophenylbori c acid. The yield was 84 %. 

1 H-NMR (CDCI3, 8 value): 7.31 (1 H. d, J=5.9), 7.36-7.46 (3H ( m), 7.48 (1 H, s). 7.66 (1 H, d, J=5.9) 

2) 3-amino-2-(3-chlorophenyl)thiophene 

The same procedures as described in Example 3 were carried out except that 3-nitro-2-(4-chlorophenyl)thiophene 
was replaced by 3-nitro-2-(3-chlorophenyl)thiophene. The yield was 71 %. 

1 H-NMR (CDCI3. 5 value): 3.84 (2H, brs), 6.65 (1H, d, J=5.1), 7.14 (1H. d, J=5.1), 7.21 (1H, dd, J=1.5, 8.8), 

7.35 (1 H, dt, J=1 .5, 8.8). 7.41 (1 H. dd, J=1 .5, 8.8), 7.51 -7.53 (1 H, m) 

3) N-[3- {2-(3-chlorophenyl)J thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamide 

The same procedures as described in Example s were carriedout except that 3-amino-(4-chlorophenyl)thiophene 
was replaced by 3 : amino-2-(3-chlorophenyl)thiophene. The yield was 79 %. 

Example 9 

Preparation of N-[3-(2-phenyl)thienyl]-4-trifluoromethyl-2-methylthiazole-5-carboxamide (Compound No. 1.62) 

1) 3-nitro-2-phenylthiophene 

The same procedures as described in Example 3 were carried out except that 4-chlorophenylboric acid was 
replaced by phenylboric acid. 
The yield was 85 %. 

1 H-NMR (CDCI3, 8 value): 7.27 (1H, d,\J=5.1), 7.42-7.51 (5H, m), 7.65 (1H, d, J=5.1) 

2) 3-amino-2-pheny»thiophene 

The same procedures as described in Example 3 were carried out except that 3-n*rtro-2-(4-chlorophenyl)thiophene 
was replaced by 3-nitro-2-phenylthiophene. The yield was 81 %. 

1 H-NMR (CDCI3, 8 value): 3.82 (2H, brs), 6.66 (1H, d, J=5.1), 7.12 (1H, d, J=5.1), 7.22-7.29 (1H, m), 7.42 (2H, 

dt, J=1.5. 7.3). 7.52 (2H, dd, J=1.5, 7.3) 

3) N-[3-(2-phenyl)thieny0^-trifluoromethyl-2-methylthia2ole-5-carboxamide 

To a solution containing 0.5 g of 3-amino-2-phenylthiophene and 0.70 g of pyridine in 30 ml of methylene chloride, 
a solution containing 0.79 g of 4-trffluorome%l-2-methyKhiazole-5-carbonyl chloride in 10 mi of methylene chloride was 
dropwise added with stirring and further stirred at room temperature for 1.5 hours. After finishing the reaction, the reac- 
tion mixture was successively washed with a 5 % aqueous hydrochloric acid solution, saturated aqueous sodium hydro- 
gen carbonate solution, and saturated aqueous sodium chloride solution, and thereafter dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced pressure, The residue was purified by silica gel column chromatog- 
raphy to obtain 0.59 g of the desired product as a colorless crystal. The yield was 51 %. 
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Example 10 

Preparation of N-[3-(2^henyl)thienyQ-3-trifluorom (Compound No. 1 .60) 

To a solution containing 0.2 g of 3-amino-2-phenylthiophene and 0.35 g of pyridine in 20 ml of methylene chloride, 
a solution containing 0.29 g of 3-trif luoromethyl-1 -methylpyrazole-4-carbonyl chloride in 5 ml of methylene chloride was 
dropwise added with stirring and further stirred at room temperature for 2 hours. The reaction mixture was successively 
washed with a 5 % aqueous hydrocloric acid solution, saturated aqueous sodium hydrogen carbonate solution and sat- 
urated aqueous sodium chloride solution, and thereafter dried over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure and the residue was purified by silica gel column chromatography to obtain 0.28 g of the 
desired product as a colorless crystal. The yield was 66 %. 

Example 11 

Preparation of N-[3-(2-phenyl)thienyG-2-chlorobenzamide (Compound No. 1 .96) 

To a solution containing 0.18 g of 3-amino-2-phenylthiophene and 0.35 g of pyridine in 20 ml of methylene chloride, 
a solution containing 0.18 g of 2-chlorobenzoyl chloride in 5 ml of methylene chloride was dropwise added with stirring 
and further stirred at room temperature for an hour. The reaction mixture was successively washed with a 5 % aqueous 
hydrogen chloride solution, saturated aqueous sodium hydrogen carbonate solution and saturated aqueous sodium 
chloride solution, and thereafter dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pres- 
sure and the residue was purified by silica gel column chromatography to obtain 0.14 g of the desired product as a 
colorless crystal. The yield was 47 %. 

Example 12 

Preparation of N-[3r(2-phenyl)thienyl]-2-chloronicotinamide (Compound No. 1 .97) 

To a solution containing 0.2 g of 3-amino-2-phenylthiophene and 0.35 g of pyridine in 20 ml of methylene chloride, 
a solution containing 0.20 g of 2-chloronicotinoyl chloride in 5 ml of methylene chloride was dropwise added with stirring 
and further stirred at room temperature for an hour. The reaction mixture was successively washed with a 5 % aqueous 
hydrochloric acid solution, saturated aqueous sodium hydrogen carbonate solution and saturated aqueous sodium 
chloride solution, and thereafter dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pres- 
sure and the residue was purified by silica gel column chromatography to obtain 0.11 g of the desired product as a . 
colorless crystal. The yield was 39 %. 

Example 13 

Preparation of N-[2- {(1S)-1-methylpropy!} -3-thienyl]-3-trif luoromethyl-1 -methylpyrazole-4-carboxamide (Compound 
No. 1.2) 

1) 3-amino-2- {(1 S)-1-methylpropyl } thiophene (Process A) 

In 50 ml of ethanol, 1 .7 g of 2- {(1 S)-1 -methylpropyl} tetrahydrothiophene-3-one and 1 .1 g of hydroxylamine hydro- 
chloride were dissolved and 3.4 g of barium hydroxide 8 hydrate was added. The mixture was heat-refluxed for 3.5 
hours. The reaction mixture was cooled and filtered to remove solid material. The solvent was distilled off from the fil- 
trate under reduced pressure. The residue was dissolved in ethyl ether, washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced pressure to obtain oxime compound. The oxime compound 
was dissolved in 50 ml of ethyl ether, 1 .7 ml of a 6.5 N-hydrogen chloride solution in methanol was added, and the mix- 
ture was stirred at room temperature for 3 hours. The reaction mixture was thereafter allowed to stand for 12 hours at 
the room temperature, neutralized with a saturated aqueous sodium hydrogen carbonate solution and extracted with 
ethyl ether, the ethyl ether layer was washed with a saturated aqueous sodium chloride solution and dried over anhy- 
drous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was purified by silica gel 
column chromatography to obtain 0.44 g of the product as yellow-oil. The yield was 26 %. 

2) N-[2- {(1 S)-1 -methylpropyl} -3-thienyl]-3-trif luoromethyl-1 -methylpyrazole-4-carboxamide 

The same procedures as described in Example 3 were carried out except that 3-amino-2-(4-chlorophenyl)thi- 
ophene was replaced by 3-amino-2- {(1 S)-1 -methylpropyl} thiophene. The yield was 75 %. 
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Example 14 

Preparation of N- {2-(1 ,3-dimethylbutyl)-3-thienyl} -3-trrf luoromethyl- 1 -methylpyrazole-4-carboxamide (Compound No. 
1.13) 

1) 2-(1-hydroxy-1,3KjimethylbutyO-3-t4Dutoxycarbonyiaminothiophene (Process B) 

A tetrahydrofuran solution of 2-methylpropylmagnesiumbromide prepared from 2.9 g of 2-methylpropylbromide, 
0.47 g of magnesium and 20 ml of tetrahydrofuran was cooled to 10 °C, a solution containing 1 g of 2-acetyl«3-t-buty- 
loxycarbonylaminothiophene in 10 ml of tetrahydrofuran was dropwise added at 15°C or less, and the mixture was 
stirred at room temperature for 2 hours. Thereafter a saturated aqueous ammonium chloride solution was dropwise 
added under cooling. The reaction mixture was extracted with ethyl acetate, washed with a saturated aqueous sodium 
chloride solution and dried over anhydrous sodium solfate. The solvent was distilled off under reduced pressure to 
obtain 1 .2 g of the product. The yield was 98 %. 

2) 3-amino-2-(1,3-dimethylbutyDthiophene (Process B) 

In 10 ml of methylene chloride, 1.2 g of 2-(1-hydroxy-1,3-dimethylbutyl)-3-t-butoxycarbonylaminothiophene was 
dissolved, 0.44 g of triethylsilane and 4.3 g of tr'rf luoroacetic acid were added, and the mixture was stirred at the room 
temperature for 20 hours. The reaction mixture was neutralized with a saturated aqueous sodium hydrogen carbonate 
solution and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solu- 
tion and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure and the residue 
was purified by silica gel column chromatography to obtain 0.43 g of the product as a crystal. 

3) N- {2-(1,3-dimethylbutyl)-3-thienyI} -3-trif luoromethyl- 1-methylpyrazole-4-carboxamide 

The same procedures as described in Example 3 were carried out except that 3-amino-2-(4-chlorophenyl)thi- 
ophene was replaced by 3-amino-2-(1,3-dimethyibutyl)thiophene. The yield was 41 %. 

Example 15 

Preparation of N-(2-isopropyl-3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (Compound No. 1.1) 

1) 3-amino-2-isopropylthiophene (Process C) 

In 10 mi of methylene chloride, 0.9 g of 2-(1-hydroxy-1-methyl) ethyl-3-t-butoxycarbonylaminothiophene (an inter- 
mediate in Example 6) was dissolved, 0.41 g of triethylsilane and 4 g of tr'rf luoroacetic acid were added, and the mixture 
was stirred at the room temperature for 20 hours. Thereafter the reaction mixture was neutralized with a saturated aque- 
ous sodium hydrogen carbonate solution and extracted with ethyl acetate. The ethyl acetate layer was washed with a 
saturated aqueous sodium chloride solution and dried over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure and the residue was purified by silica ge! column chromatography to obtain 0.29 g of the prod- 
uct as a crystal. The yield was 62 %. 

2) N-(2-isopropyl-3-thienyI)-3-trif luoromethyl- 1 -methylpyrazole-4-carboxamide 

The same procedures as described in Example 3 were carried out except that 3-amino-2-(4-chlorophenyl)thi- 
ophene was replaced by 3-amino-2-isopropylthiophene. The yield was 53 %. 

Example 16 

Preparation of N-(2-isopropyl-3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (Compound No. 1.1, Proc- 
ess D) 

In 10 ml of methanol, 1 g of the compound prepared in Example 6 (Compound No. 1 .71) was dissolved. 0.2 g of 5 
% Pd/C was added, and catalytic reduction was carried out at the room temperature for 8 hours under atmospheric 
pressure. After finishing the reaction, the catalyst was filtered and washed with methanol. The filtrate was concentrated 
under reduced pressure. The resulting oily material was sludged with hexane to obtain 0.8 g of the desired product as 
a crystal. The yield was 79 %. 
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Other compounds which are represented by the general formula (1) and were prepared by procedures similar to 
these examples are exemplified in Table 5 to Table 8 below. 
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Next, formulation examples and test examples will be illustrated on the agricultural and horticultural fungicide of the 
invention. 
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Formulation Example 1 (dust formulation) 

100 Parts of dust formulation was prepared by uniformly grinding and mixing 3 parts of the compound having Com- 
pound No. 1.2, 20 parts of diatomaceous earth, 77 parts of clay. 

Formulation Example 2 (wettable powder) 

100 Parts of wettable powder was prepared by uniformly grinding and mixing 25 parts of the compound having 
Compound No. 1 .13, 72 parts of diatomaceous earth, 1 part of sodium ligninsulfonate and 2 parts of sodium alkylben- 
zenesuKbnate. 

Formulation Example 3 (wettable powder) 

100 Parts of wettable powder was prepared by uniformly grinding and mixing 50 parts of the compound having 
Compound No. 1.24, 30 parts of clay, 10 parts of white carbon, 5 parts of sodium laurylphosphate, and 5 parts of 
sodium alkylnaphthalenesulfonate. 

Formulation Example 4 (wettable powder) 

100 Parts of wettable powder was prepared by uniformly grinding and mixing 50 parts of the compound having 
Compound No. 1 .61 , 10 parts of sodium ligninsulfonate, 5 parts of sodium alkylnaphthalenesulfonate, 10 parts of white 
carbon and 25 parts of diatomaceous earth. 

Formulation Example 5 (emulsif iable concentrate) 

100 Parts of emulsif iable concentrate was prepared by uniformly dissolving and mixing 10 parts of the compound 
having Compound No. 1 .77, 1 0 piarts of cyclohexane, 60 parts of xylene and 20 parts of SORPOL (surface active agent 
manufactured by Toho Chemical Co.). 

Formulation Example 6 (f lowable formulation) 

1 00 Parts of f lowable formulation was prepared by wett-grinding with a sand grinder 40 parts of the compound hav- 
ing Compound No. 1 .13, 3 parts of carboxymethylcellulose, 2 parts of sodium ligninsulfonate, 1 part of sodium dioctyl- 
sulfosucdnate, and 54 parts of water. 

The compounds of the invention will hereinafter be illustrated the activity as an agricultural and horticultural fungi- 
cide by way of test examples. 

Test Example 1 

Control test (1) against gray mold of kidney beans 

In a green house, two seedlings of kidney beans (cultivar: Top Crop) were grown in each plastic pot having a diam- 
eter of 7.5 cm until development of cotyledon. 

A wettable powder which was prepared according to Formulation Example 3 was diluted to the prescribed concen- 
tration (active ingredient concentration of 200 ppm) and air dried after spraying on the seedlings with 50 ml portions per 
four pots. 

A conidiospore suspension (1x10 5 spores/ml) was prepared from gray mold fungus (Botrytis cinerea. MBC resist- 
ant. RS strain) which was cultured on a PDA medium, and spray-inoculated on the cotyledon, and allowed to stay in a 
greenhouse at 20 - 23 °C for 7 days under relative humidity of 95 % or more. 

After 7 days from the inoculation, the lesion area of gray mold per leaf of kidney beans was examined on the basis 
of the following index. Results are illustrated in Table 9. The numerical value in the Table shows a preventive value, and 
"-" means untested. 



Severity 



0 
1 

2 
3 



no lesion 

lesion area is 5 % or less 
lesion area is 5 - 25 % 
lesion area is 25 - 50% 
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4 : lesion area is 50 % or more 

The mean value of each treated area and untreated area is defined as severity. 
5 Preventive value (%) = (1 -severity in the treated area/severity in the untreated area) x 1 00 

Test Example 2 

Control test (2) against gray mold of kidney beans 

In a green house, two seedlings of kidney beans (cultivar: Top Crop) were grown in each plastic pot having a diam- 
eter of 7.5 cm until development of cotyledon. 

A wettable powder which was prepared according to Formulation Example 3 was diluted to the prescribed concen- 
tration (active ingredient concentration of 200 ppm) and air dried after spraying on the seedlings with 50 ml portions per 
is four pots. 

A conidiospore suspension (1 x10 5 spores/ml) was prepared from gray mold (Botrytis cinerea. MBC resistant, dicar- 
boximide resistant, RR strain) which was cultured on a PDA medium, and spray-inoculated on the cotyledon, and 
allowed to stay in a greenhouse at 20 - 23°C for 7 days under relative humidity of 95 % or more, 

After 7 days from the inoculation, the lesion area of gray mold per leaf of kidney beans was examined on the basis 
20 of the following index. Results are illustrated in Table 9. 

Severity 

0 : no lesion 
25 1 : lesion area is 5 % or less 

2 : lesion area is 5 - 25 % 

3 : lesion area is 25 - 50% 

4 : lesion area is 50 % or more 

30 The mean value of each treated area and untreated area is defined as severity. 

Preventive value (%) = (1 -severity in the treated area/severity in the untreated area) x 100 
Test Example 3 

35 

Control test against cucumber powdery mildew 

In a green house, two seedlings of cucumber (cultivar: Sagami Hanjiro) were grown in each plastic pot having a 
diameter of 7.5 cm until the 1 .5 leaf stage. 
40 A wettable powder which was prepared according to Formulation Example 3 was diluted to the prescribed concen- 
tration (active ingredient concentration of 200 ppm) and air dried after spraying on the seedlings with 50 ml portions per 
three pots. 

A conidiospore suspension (1x10 6 spores/ml) was prepared by suspending conidiospore of cucumber powdery 
mildew fungus in water which contains a small amount of spreader, and spray-inoculated on the leaf, and allowed to 
45 stay in a greenhouse for 7 days. 

After 7 days from the inoculation, the lesion area of powdery mildew per leaf of cucumber was examined on the 
basis of the following index. Results are illustrated in Table 9. 

Severity 

50 

0 : no lesion 

1 : lesion area is 5 % or less 

2 : lesion area is 5 - 25 % 

3 : lesion area is 25 - 50% 

55 4 : lesion area is 50 % or more 

The mean value of each treated area and untreated area is defined as severity. 

Preventive value (%) = (1 -severity in the treated area/severity in the untreated area) x 100 
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Test Example 4 

Control test against wheat powdery mildew (EBI resistant strain) 

5 In a green house, 15-20 seedlings of wheat (culth/ar: Chihoku) were grown in each plastic pot having a diameter 

of 6 cm until the 1 .5 leaf stage. 

A wettable powder which was prepared according to Formulation Example 3 was diluted to the prescribed concen- 
tration (active ingredient concentration of 200 ppm) and air dried after spraying on the seedlings with 50 ml portions per 
three pots. 

w Thus treated seedlings were successively sprayed with conidiospore of wheat powdery mildew fungus ( Erysiphe 
graminis f. sp. tritici, EBI resistant strain) and allowed to stand in a room at 18°C. 

After 7 days from the inoculation, the lesion area of powdery mildew on the primary leaf of wheat was examined on 
the basis of the following index. Results are illustrated in Table 9. 

is Severity 

no lesion 

lesion area is 5 % or less 
lesion area is 5 - 25 % 
lesion area is 25 - 50% 
lesion area is 50 % or more 

The mean value of each treated area and untreated area is defined as severity. 

25 Preventive value (%) = (1 -severity in the treated area/severity in the untreated area) x 100 

Test Example 5 

Control test against wheat brown rust 

30 

In a green house, 15-20 seedlings of wheat (cultivar: Norin NO. 64) were grown in each plastic pot having a diam- 
eter of 6 cm until the 1 .5 leaf stage. 

A wettable powder which was prepared according to Formulation Example 4 was diluted to the prescribed concen- 
tration (active ingredient concentration of 200 ppm) and air dried after spraying on the seedlings with 50 ml portions per 
35 three pots. 

Thus treated seedlings were successively sprayed with summer spore of wheat brown rust fungus (Puccinia recon- 
dita) . allowed to stand in a moist condition for 2 days and transfered to a room which was maintained at 18 °C. 

After 10 days from the inoculation, the lesion area of red rust on the primary leaf of wheat was examined on the 
basis of the following index. Results are illustrated in Table 9. 

40 

Severity 

0 : no lesion 

1 : lesion area is 5 % or less 
45 2 : lesion area is 5 - 25 % 

3 : lesion area is 25 - 50% 

4 : lesion area is 50 % or more 

The mean value of each treated area and untreated area is defined as severity. 

so 

Preventive value (%) = (1 -severity in the treated area/severity in the untreated area) x 100 
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Table 9 



Compound 
No. 


Example 1 
Gray mold 

(RS 

strain) 


Example 2 
Gray mold 

(RR 

strain) 


Example 3 
Powdery 

mildew 
(EBI 

sensitive) 


Example 4 
Powdery 
mildew 
(EBI 

resistant) 


Example 5 
Rust 

(EBI 

sensitive) 


1. 1 


100 


100 


100 


100 


100 


1.2 


100 


100 


100 


100 


100 


1.4 


100 


100 


100 


100 


100 


1.5 


100 


100 


100 


30 


50 


1.6 


100 


100 


100 


100 


100 


1.7 


100 


100 


100. 


100 


100 


1.8 


100 


100 


100 


100 


100 


1. 10 


100 


100 


100 


100 


100 . 


1. 13 


100 


100 


100 


100 


100 


1.21 


80 


100 


100 


100 




1.23 


100 


100 


100 


100 


100 


1.24 


100 


100 


100 


100 


100 


1.33 


50 


45 


100 


100 


100 


1.36 


100 


100 


100 


100 


100 


1.41 


100 


100 


100 


100 


100 


1.60 


100 


100 


100 


100 


83 


1.61 


100 


100 


100 


100 


100 


1. 62 


100 


100 


100 


100 


83 


1. b4 


100 


100 


43 


no 

33 


45 


1.65 


100 


100 


90 


83 


83 


1.67 


100 


100 


100 


100 


100 


1.68 


100 


100 


100 


100 


47 


1.69 


100 


100 


90 


90 


33 


1.71 


100 


100 


40 


33 


100 
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Table 9 (continued) 



Compound 
No. 


Example 1 
Gray mold 

(RS 

strain) 


Example 2 
Gray mold 

(RR 

strain) 


Example 3 
Powdery 
mi ldew 
(EBI 

sensi t i ve) 


FYamnl^ 4 
Powdery 
mi ldew 

111 1 1 Uvll 

(EBI 

i woioi an i> y 


Pyomn 1 f» R ' 

CAaUipic D 

Rust 
(EBI 

oCUo 1 L i V 


1.75 


100 


100 


100 


1 00 


i nn 
1 uu 


1.76 


90 


90 


100 

X w 


i on 


oo 


1.77 


100 


100 


100 

X \S V 


1 no 

I uu 


i nn 
IUU 


1.78 


100 


100 

X w 


100 

X V V 


i on 

1 uu 


on 

yu 


1. 79 


100 


100 

X uu 


100 


1 nn 
1 uu 


on 
oU 


1 80 


100 

X uv 




100 
IUU 


1 uu 


1 AA 
IUU 


1 81 

X • \J X 


100 

X \J\J 


100 


1 00 


i nn 

IUU 


1 AA 
IUU 


1 82 


100 


ion 

x vU 


i nn 

IUU 


i nn 

IUU 


66 


1 83 


100 

X v V 


100 


^0 


$n 

oU 


QA 

yu 


1. 87 


90 


90 


^0 




66 


1. 96 


80 


70 


40 


4n 


on 

yu 


1.97 


100 


100 

X WM 


40 


4n . 


i nn 

IUU 


1. 98 


100 


100 

X Vv 


95 ' 


QO 

53U 


i nn 
1 uu 


1. 106 


100 


100 

X w 


100 

X VU 


i no 

1 uu 


i nn 

IUU 


1. 113 


100 


100 

X \J V 


100 

1 WW 


1 nn 

1 uu 


i nn 

IUU 


1.118 


100 


100 


100 

X WV 


100 
1 uu 


i nn 

IUU 


1. 120 


100 


100 


100 


100 

X v v 


i nn 

1 uu 


1. 121 


100 


100 


100 

X Vw 


100 

X uv 


mn 

IUU 


1.125 


100 


100 


100 


100 


100 


1. 127 


100 


100 


100 


100 


100 


1.128 


30 


25 


100 


100 


80 


1. 132 


30 


30 


100 


100 


90 


1.138 


25 


30 


100 


100 


90 


1.142 


100 


100 


90 


80 


100 
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Table 9 (continued) 



Compound 
No. 


Example 1 
Gray mold 

(RS 

strain) 


Example 2 
Gray mold 

(RR . 

strain) 


Example 3 
Powdery 

mi 1 dew 
(EBI 

sensi t i ve) 

wvllw i VA • v/ 


ExamDlf 4 4 

w A CAM J-> Aw *1 

Powdery 

mi 1 ripw 

Ul 1 A Uufl 

(EBI 

rec i c fan t ^ 


Rust 
(EBI 

ociio 111 \vj 


1. 143 


100 


100 

A VV/ 


100 


100 
1 uu 


i nn 

1 UU 


1 144 




100 


100 

A WW 


! 1 nn 

IUU 


1 nn 

IUU 


1 145 


100 

ivv 


ion 

1 uu 


inn 

A WW 


i nn 
1 uu 


i nn 
IUU 


1 1 4fi 


i on 

1 vv 


i nn 


i nn 

1 uu 


i nn 

IUU 


1 nn 
IUU 


1 147 

A • 1 H f 


100 


1 nn 

A UU 


i nn 

1 uu 


i nn 

IUU 


i nn 
IUU 


1*1 40 


i no 


i nn 

1 uu 


i nn 
I uu 


i on 

IUU 


i nn 
IUU 


1 14Q 


ion 

1 uu 


i nn 

1 uu 


i nn 

1 uu 


1 nn 

IUU 


i nn 
IUU 


i 1 Rn 


i nn 


i nn 
1 uu 


i nn 

iUU 


1 nn 

IUU 


y< n 

40 


1 151 


inn 


i nn 

1 UU 


WW 


on 


i nn 
IUU 


1 1R9 

1 . i vC 


1 nn 


1 nn 

IUU 


An 

oU 


oU 


on 


1 153 


so 

wu 


90 


i nn 

1 uu 


i nn 
I uu 


i nn 
IUU 


1 156 


60 


70 


n 

V 


n ♦ 
u 


n 

u 


1 157 

A • Awl 


70 


70 
i u 


mri 

A uu 


1 nn 

1 UW 


OU 


1. 158 


100 

A ww 


100 

A WW 


inn 

A WU 


i nn 

A UU 


1 nn 
1 uu 


1. 159 


70 


60 

WW 


o 

u 


A 

u 


n 
u 


1 160 

X • A WW 


100 

A WW 


100 

A WW 


100 
x uu 


1 nn 

1 uu 


fin 

OU 


1. 161 


100 


100 


100 

A WW 


100 

A WW 


i nn 

IUU 


1, 162 


80 


70 


100 

- A WW 


100 

A WW 


inn 

X uu 


1. 163 


80 


80 


100 


100 


100 


1.164 


. 100 


100 


100 


100 


100 


1.165 


100 


100 


80 


85 


100 


1.166 


80 


70 


100 


100 




1.167 


80 


75 


100 


100 




3.1 


100 


100 


70 


70 


30 
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Table 9 (continued) 



Compound 
No. 


Example 1 
Gray mold 

(RS 

strain) 


Example 2 
Gray mold 

(RR 

strain) 


Example 3 
Powdery 
mildew 
(EBI 

sensitive) 


Example 4 
Powdery 
mildew 
(EBI 

resistant) 


Example 5 
Rust 

(EBI 

sensitive) 


3.2 


90 


90 


100 


100 


90 


3.3 


100 


100 


80 


70 


30 


3.9 


70 


60 


0 


0 


0 


3. 12 


30 


20 


100 


100 


90 


3. 13 


100 


80 


0 


0 


100 


3.14 


100 


90 


0 


0 


100 


4. 1 


90 


80 


0 


0 


0 


Ref . Comp 
No. 1 


100 


0 








Ref. Comp 
No. 2 






100 


0 


87 


Ref. Comp 
No. 3 


10 


20 


0 


0 


0 


Ref. Comp 
No. 4 


30 


20 


0 


0 


0 



Reference Compound 

No. 1 : procymidone; N-(3, 5-dichlprophenyl)-l, 2-dimethylcyclopropane- 

1, 2-dicarboxamide 

No. 2 : triadimefon; l-(4-chlorophenoxy)-3, 3-dimethyl-l-(l. 2, 4-triazol 

l-yl)-2-butanone 
No. 3 : N-(2-isopropylphenyl)-5-chloro-l, 3-dimethylpyrazole-4- 
carboxamide 

No. 4 : N-(2^propylphenyl)-2-methyl-4-trifluoromethylthiazole-5- 
carboxamide 
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Claims 

1 . A substituted thiophene derivative represented by the general formula (1) 




wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trif luorome- 
thyl group, methoxy group, methylthio group, methylsuifonyl group, methylsulfoxy group, cyano group, acetyl group, 
nitro group, alkoxycarbonyl group or amino group ; R is a straight or branched alkyl group having 1 - 12 carbon 
atoms, straight or branched halogenoalkyl group having 1-12 carbon atoms, straight or branched alkenyl group 
having 2-10 carbon atoms, straight or branched halogenoalkenyl group having 2-10 carbon atoms, alkoxyalkyl 
group having 2-10 carbon atoms, alkylthioalkyl group having 2-10 carbon atoms, cycloalkyl group having 3-10 
carbon atoms, halogen substituted cycloalkyl group having 3-10 carbon atoms, or a phenyl group which can be 
substituted with 1-3 substituents ; the substituent of said phenyl group is a hydrogen atom, alkyl group having 1 - 
4 carbon atoms, alkenyl group having 2-4 carbon atoms, alkynyl group having 2-4 carbon atoms, cycloalkyl group 
having 3 - 6 carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 1 - 4 carbon 
atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkylsulfonyl group 
having 1-4 carbon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group 
having 2 - 4 carbon atoms, amino group or amino group substituted with alkyl group having 1 - 3 carbon atoms ; R 
and the group -NHCOAr are adjacent to each other ; and Ar is a group represented by (A1) to (A8) below : 




(A5) < Afi ) (A7) (AS) 



wherein R 1 is a trif luoromethyl group, dif luoromethyl group, methyl group, ethyl group, chlorine atom, bromine atom 
or iodine atom, R 2 is a hydrogen atom, methyl group, trif luoromethyl group or amino group, and n is an integer of 0 
-2. 

2. A substituted thiophene derivative according to claim 1 wherein Q is a hydrogen atom, R is a straight or branched 
alkyl group having 1-12 carbon atoms, straight or branched halogenoalkyl group having 1-12 carbon atoms, or 
cycloalkyl group having 3-10 carbon atoms. 

3. A substituted thiophene derivative according to claim 2 wherein Ar is (A2). 

4. A substituted thiophene derivative according to claim 3 wherein R is a branched alkyl group having 3-12 carbon 
atoms. 
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5- A substituted thiophene derivative according to claim 1 wherein Q is a hydrogen atom, R is a phenyl group which 
can be substituted with 1 - 3 substituents, and the substituent of said phenyl group is hydrogen atom, alkyl group 
having 1 - 4 carbon atoms, alkenyl group having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, 
cycloaJkyl group having 3 - 6 carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 
5 1-4 carbon atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkyl- 

sulfonyl group having 1 - 4 carbon atoms, halogen atom, cyano group, acyl group having 2-4 carbon atoms, alkox- 
ycarbonyl group having 2 - 4 carbon atoms, amino group, or amino group substituted with alkyl group having 1 - 3 
carbon atoms. 



10 6. An amino thiophene derivative represented by the general formula (2): 



15 



20 



30 



35 



40 



NH 2 

r 



wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trifluorome- 
thyl group, methoxy group, methylthio group, methylsulfonyl group, rriethylsulfoxy group, cyano group, acetyl group, 
nitro group, alkoxycarbonyl group or amino group ; Y is a hydrogen atom, alkyl group having 1 - 4 carbon atoms, 
alkenyl group having 2-4 carbon atoms, alkynyl group having 2-4 carbon atoms, cydoalkyl group having 3-6 
25 carbon atoms, alkoxy group having 1-4 carbon atoms, halogenoalkoxy group having 1-4 carbon atoms, atkyfthio 
group having 1-4 carbon atoms, alkylsulfoxy group having 1-4 carbon atoms, alkylsulfonyl group having 1 - 4 car- 
bon atom, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group having 2-4 
carbon atoms, amino group or amino group substituted with alkyl group having 1-3 carbon atoms, m is an integer 
of 1 - 3, and a phenyl group and amino group are adjacent to each other. 



7. A nitrothiophene derivative represented by the general formula (3): 




wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trif luorome- 
thyl group, methoxy group, methylthio group, methylsulfonyl group, methylsulfoxy group, cyano group, acetyl group, 
nitro group, alkoxycarbonyl group or amino group, Y is a hydrogen atom, alkyl group haying 1 - 4 carbon atoms, 

45 alkenyl group having 2-4 carbon atoms, alkynyl group having 2-4 carbon atoms, cydoalkyl group having 3-6 
carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 1-4 carbon atoms, alkylthio 
group having 1-4 carbon atoms, alkylsulfoxy group having 1-4 carbon atoms, alkylsulfonyl group having 1-4 car- 
bon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group having 2 - 4 
carbon atoms, amino group or amino group substituted with alkyl group having 1 - 3 carbon atoms, m is an integer 

so of 1 - 3, and a phenyl group and nitro group are adjacent to each other. 

8. An agricultural and horticultural fungicide comprising, as an active ingredient a substituted thiophene derivative 
represented by the general formula (1): 

55 
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wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trifluorome- 
thyl group, methoxy group, methylthio group, methylsulfonyl group, methylsulfoxy group, cyano group, acetyl group, 
nitro group, alkoxycarbonyl group or amino group ; R is a straight or branched alkyl group having 1-12 carbon 
atoms, straight or branched halogenoalkyl group having 1-12 carbon atoms, straight or branched alkenyl group 
having 2-10 carbon atoms, straight or branched halogenoalkenyl group having 2-10 carbon atoms, alkoxyalkyl 
group having 2-10 carbon atoms, alkylthioalkyl group having 2-10 carbon atoms, cycloalkyl group having 3-10 
carbon atoms, halogen substituted cycloalkyl group having 3-10 carbon atoms, or a phenyl group which can be 
substituted with 1 - 3 substituents ; the substituent of said phenyl group is a hydrogen atom, alkyl group having 1 - 
4 carbon atoms, alkenyl group having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, cycloalkyl group 
having 3-6 carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 1-4 carbon 
atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkylsulfonyl group 
having 1-4 carbon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyl group 
having 2 - 4 carbon atoms, amino group or amino group substituted with alkyl group having 1 - 3 carbon atoms ; R 
and the group -NHCOAr are adjacent to each other ; and Ar is a group represented by (A1) to (A8) below : 




(AS) <A6) (A7) (AS) 

wherein R 1 is a trif luoromethyl group, dif luoromethyl group, methyl group, ethyl group, chlorine atom, bromine atom 
or iodine atom, R 2 is a hydrogen atom, methyl group, trifluoromethyl group or amino group, and n is an integer of 0 
-2. 

9. An agricultural and horticultural fungicide according to claim 8 wherein Q is a hydrogen torn, R is a straight or 
branched alkyl group having 1-12 carbon atoms, straight or branched halogenoalkyl group having 1-12 carbon 
atoms, or cycloalkyl group having 3-10 carbon atoms. 

10. An agricultural and horticultural fungicide according to claim 9 wherein Ar is (A2). 

11. An agricultural and horticultural fungicide according to claim 10 wherein R is a branched alkyl group having 3-12 
carbon atoms. 

1 2. An agricultural and horticultural fungicide according to claim 8 wherein Q is hydrogen atom, R is phenyl group 
which can be substituted with 1 - 3 substituents, and the substituent of said phenyl group is a hydrogent atom, alkyl 
group having 1 - 4 carbon atoms, alkenyl group having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, 
cycloalkyl group having 3-6 carbon atoms, alkoxy group having 1 7 4 carbon atoms, halogenoalkoxy group having 
1 - 4 carbon atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkyl- 
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sulfonyl group having 1 - 4 carbon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkox- 
ycarbonyi group having 2 - 4 carbon atoms, amino group, or amino group substituted with alkyl group having 1 - 3 
carbon atoms. 

1 3. A method for controlling plant disease comprising using a substituted thiophene derivative represented by the gen- 
eral formula (1): 

R 

Q^I^NHCOAr 



wherein Q is a hydrogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, trif luorome- 
thyl group, methoxy group, methylthio group, methylsulfonyl group, methylsulfoxy group, cyano group, acetyl group, 
nitro group, alkoxycarbonyi group or amino group ; R is a straight or branched alkyl group having 1-12 carbon 
atoms, straight or branched halogenoalkyl group having 1-12 carbon atoms, straight or branched alkenyl group 
having 2-10 carbon atoms, straight or branched halogenoalkenyl group having 2-10 carbon atoms, alkoxyalkyl 
group having 2-10 carbon atoms, alkylthioalkyl group having 2-10 carbon atoms, cycloalkyl group having 3-10 
carbon atoms, halogen substituted cycloalkyl group having 3-10 carbon atoms, or a phenyl group which can be 
substituted with 1 - 3 substituents ; the subst'rtuent of said phenyl group is a hydrogen atom, alkyl group having 1 - 
4 carbon atoms, alkenyl group having 2 - 4 carbon atoms, alkynyi group having 2 - 4 carbon atoms cycloalkyl group 
having 3 - 6 carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 1- 4 carbon, 
atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkylsulfonyl group 
having 1 - 4 carbon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkoxycarbonyi group 
having 2 - 4 carbon atoms, amino group or amino group substituted with alkyl group having 1 - 3 carbon atoms ; R 
and the group -NHCOAr are adjacent to each other ; and Ar is a group represented by (A1) to (A8) below : 




(AS) (A6) (A7) (A8) 

wherein R 1 is a trif luoromethyl group, dif luoromethyl group, methyl group, ethyl group, chlorine atom, bromine atom 
or iodine atom, R 2 is a hydrogen atom, methyl group, trif luoromethyl group or amino group, and n is an integer of 0 
-2. 

14. A method for controlling plant disease according to claim 13 wherein Q is a hydrogen atom, R is a straight or 
branched alkyl group having 1-12 carbon atoms, straight or branched halogenoalkyl group having 1-12 carbon 
atoms, or cycloalkyl group having 3-10 carbon atoms. 

15. A method for controlling plant disease according to claim 14 wherein Ar is (A2). 
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1 6. A method for controlling plant disease according to claim 1 5 wherein R is a branched alkyl group having 3-12 car- 
bon atoms. 

17. A method for controlling plant disease according to claim 13 wherein Q is a hydrogen atom, R is a phenyl group 
which can be substituted with 1 - 3 substituents, and the substituent of said phenyl group is a hydrogen atom, alkyl 
group having 1 - 4 carbon atoms, alkenyl group having 2 - 4 carbon atoms, alkynyl group having 2 - 4 carbon atoms, 
cydoalkyl group having 3 - 6 carbon atoms, alkoxy group having 1 - 4 carbon atoms, halogenoalkoxy group having 
1 - 4 carbon atoms, alkylthio group having 1 - 4 carbon atoms, alkylsulfoxy group having 1 - 4 carbon atoms, alkyl- 
sulfbnyl group having 1 - 4 carbon atoms, halogen atom, cyano group, acyl group having 2 - 4 carbon atoms, alkox- 
ycarbonyl group having 2 - 4 carbon atoms, amino group, or amino group substituted with alkyl group having 1 - 3 
carbon atoms. 
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